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LABOUR EXCHANGES AND UNEM- 
PLOYMENT INSURANCE. 


We have received from the National Federation of 
Employés’ Approved Societies a brochure on unemploy- 
ment insurance with respect to the administration of 
unemployment individual firms and 
industries instead of by Labour Exchanges, 

The main argument is contained in an abstract of a 
Henry Lesser, LL.B. (Hon.), Lond., 
the Chairman of the Federation, which was read at a 
meeting of the Institute of Industrial Administration 
held last November under the chairmanship. of Sir Wm. 
H. Beveridge, K.C.B., to whom probably more than 
anyone else in the country is due the passing of the 
Labour Exchange Act, 1909. 

Of late the Labour Exchanges seem to have fallen into 
disfavour with both the employers and the workmen, 
and in the majority report of the Committee of Inquiry 
set up in June, 1920, by the Minister of Labour to in- 
quire into their administration and working, it is 
stated that ‘‘ The witnesses reported that the adminis- 
tration of unemployment insurance by industries on 
behalf of their own members was the most desirable 
system in the end, particularly from the point of view 
of obtaining technical the placing of 
workmen, the creation of a corporate pride in each in- 
dustry, and a sense of responsibility for unemployment 
in the industry.’’ We have no wish to deal, from the 
political side, with the relative merits or advantages of 
the administration of the Labour Exchanges by the 
State or otherwise, our concern being rather that a form 
of administration—whatever that form may be 
be chosen which shall make for industrial progress. 

We do not think that the matter can be judged solely 
from the standpoint of the employer in general or of 
the electrical industry in particular. Owing to compara- 
tively less unemployment, it is probable that adminis- 
tration of Unemployment Exchanges and insurance by 
individual industries would be to the advantage of that 
industry with which we are more particularly concerned, 
but each year strengthens the view that matters of this 
kind have a social as well as a business side, and must 
therefore be judged as a whole after due consideration 
of all the interests involved. 

We are of the opinion that the question of unemploy 
ment could be efficiently and inexpensively dealt with 
by well-organised industries such as our own, and 
measures could be taken by committees of employers and 
employed which would tend to lessen the inequalities and 
distress of unemployment so far as the v varying demand 
for electrical products would permit, but such a settle 
ment of the difficulty cannot be lightly undertaken. 

The primary object of Labour Exchanges and unem- 
ployment insurance is not to deal with those who are in 
a position to help themselves, but to aid the great army 
of casual and unskilled labour, to save them from 
destitution through inability to find employment, and to 
avoid the moral degradation by which it is too often 
accompanied. 

The principle of the management by each industry 
of its own affairs has been accepted by the Government 
on the question of unemployment insurance, and it was 
assumed that many industries would seize the opportu 
though, as a matter of fact, with 
the exception of the insurance industry, no special 
schemes have been sanctioned. Therefore, before any 
change could be authorised to allow each industry to 
be self-supporting it must, we think, first be ascertained 
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whether advantage would be taken of the facilities to 
such an extent as would reduce the present cost of State 
administration, and before any industry can take the 
responsibility of accepting the burden of providing for 
its own unemployed the incidence of unemployment in 
each industry must be more efficiently investigated. 

The present system of Labour Exchanges has not 
proved satisfactory. On the one hand, neither the em- 
ployer nor the employé in the organised industries 
readily takes advantage of the facilities offered, whilst 
on the other, a system of doles has been established which 
often results in deliberate abstention from work and is 
good neither for the individual nor for the State. 

The self-reliance inherent in the British character is 
such that most satisfactory results have been produced 
by following the line of voluntary effort. We do not 
take kindly to State control, but the question has such 
wide ramifications that we think further legislation 
would be necessary in order that individual firms in each 
industry should take their share of the burden, that 
funds should be properly administered, and that those 
employés who are not within well-organised industries 
should be sufficiently protected. 

The way from intermittent employment to complete 
degradation is ‘“‘a slippery slope,’’ and it is a social 
duty, as well as good business, to obstruct this road. The 
considered views of Trade Unions, Employers’ Federa- 
tions, Chambers of Commerce, and similar bodies 
might well be ascertained to see whether the solution of 
this difficulty may be sought with confidence in the 
direction indicated by Mr. Lesser, and, if so, we think 
that a case could be made for legislation. 








One need not look far into the history 

The Electricity of democratic legislation to find many 

Supply Bill. instances in which the views of a small 

but energetic minority have prevailed 
over those of a large majority, simply because the latter 
has ‘‘ taken things for granted ’’ and assumed that the 
popular will was sure to be adequately expressed and 
duly complied with. The consequences of such a de- 
cision by default may be irreparable—at any rate, for a 
period of years—and we think it-well to warn our 
readers who wish to see the Electricity (Supply) Bill 
passed into law that it may suffer a similar fate unless 
they take vigorous steps to indicate their wishes not only 
to the Government, but also to both Houses of Parlia- 
ment. 

As we reported on March 10th, the second reading of 
the Bill in the House of Lords was approved by a 
majority of 59 votes to 40. It is clear, therefore, that 
there is a strong body of opposition to the Bill in that 
House, and if its supporters do not bestir themselves 
they may suffer defeat through over-confidence, with the 
result that the uncertainty as to the future which has 
brooded over the industry for so long and so detri- 
mentally may be prolonged for years, with disastrous 
results. 

The opponents of the Bill, whom we believe to include 
some of the London electricity supply companies and, 
of course, the gas interests, might themselves do well to 
consider whither their policy will lead them. In six 
years the time will have arrived when the London County 
Council will have to give notice of its intention to exer- 
cise its powers of purchase of their properties, lock stock 
and barrel, and in nine years the purchase powers will 
undoubtedly be exercised—unless in the interim agree- 
ments are made to carry into effect co-operatively a 
scheme of reorganisation. Compulsory purchase on the 
terms of the Electric Lighting Acts will give no 
satisfaction to the companies, and the inevitable sus- 
pension of the development of electricity supply in 
view of the pending change of ownership will be in the 
highest degree prejudicial to the public interest. On 
the other hand, if the Bill is passed, the County Council 
offers to agree to a prolongation of the companies’ 
ownership of their distribution cystems, in return for 





easy terms of gradual acquisition of the generating 
plant. If the Bill is rejected, ali this falls to ‘the 
ground, and the bulk of the Commissioners’ work ‘will 
be worse than wasted, not only in London but also in the 
provinces. 

We earnestly hope, therefore, that all who are in- 
terested not only in the development of the electrical 
industry but also in the public welfare, will take such 
action as shall unmistakably demonstrate to Parliament 
that the Bill must be passed this session at all costs. 

Since writing the foregoing we have observed with 
satisfaction that the Special Committee on London Elec- 
tricity Supply has recommended the London County 
Council to urge the Government to ‘‘ take every step in 
its power to ensure this measure becoming law during 
the present session of Parliament.’’ This recommenda- 
tion was adopted by the Council on Tuesday last. We 
have received also from Mr. Leslie Gordon, hon. secre- 
tary of the Conference of Local Authorities owning Elec- 
tricity Undertakings in London and Home Counties, 
copies of a letter to members of the House of Lords and 
an accompanying statement, showing that the Confer- 
ence represents a plant capacity of 350,000 kW and a 
capital expenditure of over £12,000,000, and earnestly 
urging ‘‘ the absolute necessity’’ of passing the Bill. 
We commend these examples to local authorities in the 
provinces, to the associations representing private enter- 
prise, and to public bodies such as the Institution of 
Electrical Engineers and the Incorporated Municipal 
Electrical Association. 


Tue particulars which we give on a 
Storage Battery later page regarding a new type of 
Progress. accumulator have turned our thoughts 
to speculations on the ultimate effects 
on the electrical industry of the introduction of a battery 
having the remarkable properties claimed for this one. 
Doubtless the earliest response would come from the field 
of electric traction, which would also offer the largest 
scope for immediate development; to take moderate 
figures, if we assume an increased capacity of 200 per 
cent. with the same weight and volume, the radius of 
action of an electric vehicle on one charge would become 
150 miles, which is ample for all puropses. The limi- 
tations to the rates of charge and discharge being re- 
moved, the speed of the vehicle could be increased to any 
reasonable value, and the time required to recharge 
would be so short that it would offer no obstacle to the 
use of the vehicle for touring purposes. Hence there 
would be an enormous development in the use cf 
electric vehicles both for passenger and goods transpu1 
and this would include not only omnibuses but also i: s1u- 
cars and even railway locomotives. 
A battery that never sulphates, and cannot be over- 


charged or over-discharged, is entitled to the epithet 


‘* fool-proof,’’ and would be ideal for isolated installa- 
tions such as those at country houses and farms; but 
still greater possibilities would open, for the question of 
storage on the large scale would assume a new aspect. 
The ability to store three times the energy in the same 
space, and to discharge at an almost unlimited rate, to- 
gether with immunity from damage due to neglect, would 
render such a battery of great value to power stations. 
The use of batteries for motor launches, for starting 
aereplane engines, &c., would be developed, and as 
always happens in such cases, entirely new applications 
would speedily crop up. 

The storage-battery industry would enter upon a 
period of unparalleled prosperity, in which all battery 
makers would share, for the demand would be far too 
great to be dealt with by any one firm; but obviously, 
before the great developments that we have outlined 
could be realised, the accessory apparatus would have to 
be provided, involving activity on the part of the makers 
of chassis and vehicle bodies, controllers, motors, switch- 
gear, &c., and the full effects of the improvement would 
not be experienced for a period of years. 
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THE EARTHING RESISTANCE AS A PROTECTION AGAINST VOLTAGE RISES. 









By MAJOR KENELM EDGCUMBE. 








Tue value of the neutral-point earthing resistance in 
connection with systems of fault protection is now fully 
recognised, but the fact that it also forms the best safe- 
guard against the ill-efiects of the transient voltage rises 
and surges which accompany faults is not so well known. 

On the Continent and in the United States, where it 
was customary until comparatively recently to run with 
the neutral point insulated, an intermittent earth was by 
far the most dreaded of all faults, since it was almost cer- 
tain to be followed by an extensive shut-down. Almost the 
only argument in favour of running with the neutral 
point insulated is that, on paper, it should be possible 
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EARTH 
Fic. 1. 


to continue to operate the system with an earth on one 
phase. Experience, however, has shown conclusively 
that, except on very small low-voltage systems, this 
argument is untenable, first owing to the moral cer- 
tainty that an earth on one phase will spread to the 
others, and so become a short circuit between phases, but 
still more owing to the destructive effects of the transient 
voltage rises which accompany such an earth. 


VouttTaGe RIseEs Due TO Eartus. 


The origin of such voltage rises will be clear from the 
following considerations :— 

1, 2, and 3 in fig. 1 represent the three windings of 
a three-phase star-connected generator or transformer, 
on « three-phase system. Each line has a capacity to 
earth represented by ¢c:, C:, and cs respectively. Under 
normal conditions the neutral point of the system will 
be at earth’s potential, as shown diagrammatically in 
fig. 2. Should an earth develop on line 1, for example, 
the voltage of that line to earth will be at once reduced 
to zero, and that of lines 2 and 3 to the delta voltage 


2 3 
3.7 \G 


on C, 
T 
- y 


Fia. 2. Fia. 3. 
above earth, that is to v3 &, where F£ is the star voltage. 
The conditions are, in fact, as shown in fig. 3. The 
result is, therefore, that the capacity c, is short-circuited 
by, and discharges through, the fault, whilst capacities 
c, and c; each receive an increased charge due to the 
increased voltage of lines 2 and 3 to earth. 

Referring again to fig. 1, and supposing the fault to 
occur near a, this point is suddenly reduced to earth’s 
potential, and the condenser c, is thereby short-circuited. 
Between the points a and 6 is a voltage ¥ 3 m (i.e., the 





delta voltage of the system), so that a capacity current 
vot ¥3 £» c, flows from J through c, and back through 
the fault toa. Similarly, a current equal to ¥ 3B c, 
flows through c, and the fault. These two currents are 
60° out of phase, so that, if the capacity of c, and of c, is 
c, the total current through the fault is (v3 Be o+v3 
Ec) cos. 30=3 ec. This, then, is the capacity cur- 
rent which flows through an earth fault, should one occur 
on an insulated three-phase system. 

It will be noted that lines 2 and 3 are now subjected 
to a voltage to earth of ¥3 8 or, say, 75 per cent. greater 
than the normal; but if that were all, there would be 
nothing much to fear, since the insulation of the system 
should be such as easily to withstand this moderate rise. 
The danger lies, however, in the extreme suddenness 
with which the change of conditions occurs. The voltage 
is applied suddenly, and the capacity current taken by 
©, and ¢;, passes through the generator or transformer 
windings in the form of a steep-fronted wave. This 
wave rushes in from the lines, and is partially reflected 
where it meets the windings and again at the neutral 
point. At each reflecting point there is a rise of voltage 
involving, in all, a possible rise to four times the star 
voltage of the system; moreover, a very severe strain 
is thrown upon the end turns of the windings. 

After the first impact, provided the dead earth per- 
sists, the system settles down to a steady state with a 
voltage on the sound lines (2 and 3) of v3 £ to earth, 
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VOLTS TO EARTH, 








VOLTS TO EARTH,OF LINE 


Earth comes on Arc Breaks Moment of Maximum 
Transsent Voltage 
Fig. 4. 


and the duration of the transient strain on the insula- 
tion is so short that the danger of a breakdown is more 
or less remote. 

INTERMITTENT Eartus. 


Unfortunately the proviso that the dead earth should 
persist is seldom fulfilled, except in the case of a metal-to- 
metal contact. It will be seen that the fault is shunted 
by the capacity c,, which renders the arc very unstable, 
and in the majority of cases it is quenched and re-started 
at every (or every alternate) half period. 

So soon as the are breaks, the conditions of fig. 3 are 
once more replaced by those of fig. 2, or, in other words, 
the connection between @ and earth (fig. 1) is broken, 
and the potential to earth of the point a, after being 
zero, suddenly becomes &. At the same time the poten- 
tials to earth of the points 6 and e¢ are reduced from 
73 eEtor. It thus comes about that the charge which 
the capacity c, and c, held at a voltage of ¥ 3 B, is now 
reduced to that which the same capacity can hold at 
a voltage &, and the surplus charge is left upon the lines 
and distributes itself between their three capacities c,, 
C:, and c;, across each of which it produces a voltage of 
etoearth. The charge so left upon the lines is a purely 
D 
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static charge, and since there is now no earth connection 
at any point, it can only leak away slowly over insula- 
tors, &c. 

Fig. 4 shows the sequence of events, as just outlined. 
The ordinates represent voltages to earth, and the 
abscisse times. Curve a shows the voltage to earth of 
the neutral point, and curve Bb that of the faulty line. 
Until the occurrence of a fault, the voltage of the neutral 
point to earth is zero, owing to the fact that the three 
capacities to earth are the same. Upon the occurrence 
of a dead earth, the voltage of the faulty line at once 
falls to zero, whilst that of the neutral point of the 
system rises to the star voltage above earth. This is 
shown at a on each of the curves in fig. 4. So long 
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as the earth contact is maintained, the faulty line 
remains at earth’s potential, and the voltage of the 
neutral point rises and falls periodically in the manner 
shown. 

For the reasons already given, it is probable that 
after, at most, a few half periods, the are will be extin- 
guished, and this will occur at the moment of zero 
current which, the circuit being very reactive, may 
correspond with the moment of maximum voltage to 
earth (point 6). 

Were it not for the capacity of the lines to earth, the 
voltage of the neutral point would at once fall to zero, 
whilst that of the faulty line would rise to Zr, as shown by 
the dotted line 4, c. What actually happens, however, is 
as follows :— 

Up to the moment of rupture, the voltage across the 
capacities c, and ¢; (fig. 1) is Vv 3 8, and the electrostatic 
charge on each is ¥ 3 £ c. Directly the are is broken 
this voltage falls to £, and, with it, the charge on each 
falls to E c, so that there is a surplus electrostatic charge 
which distributes itself over the system. It is a per- 
fectly steady charge, and it can be shown that its voltage 
to earth is B, @.e., the maximum value of the star 
voltage. This is represented in curve a of fig. 4 by the 
straight line 6, d. The system being now insulated from 
earth, the charge can only flow away slowly by leakage 
or, in other words, the line 4, d will be nearly horizontal. 

Quite independently of this charge, the three lines are 
subjected to the ordinary periodic rise and fall of 
voltage, as shown, for the faulty line, by the dotted curve 
e, d in fig. 48. This periodic alternating current volt- 
age is superposed upon the static voltage of the neutral, 
and gives the curve + e of fig. 48, showing a possible rise 
to 2 B, namely, to twice the star voltage of the system. 

At or about this time the fault will probably break 
down again, the voltage then suddenly falling to zero, 
at f, and the whole cycle of operations repeating 
itself. It must be remembered that each time the 
voltage rise occurs, followed by a discharge, a surge is 
sent along the line in each direction from the fault, and 
this may occur some hundred or more times per second. 
It. will be readily understood how such a bombardment, 
accompanied as it is by voltage rises at various points, 
is the cause of such serious breakdowns to insulators, 
windings, cables, &c. In fact, this phenomenon, the 
** Aussetzende Erdschluss’’ of the Germans or the 
** Arcing Ground ”’ of the Americans, is held by them 
in greater awe than almost any other form of fault. In 
this country, on the other hand, comparatively little 
has been heard of the trouble, owing undoubtedly to the 
fact that it has long since become the rule to earth the 


neutral point through a resistance so soon as a system 
reaches any considerable size—not so much, be it said, 
with the idea of guarding against these voltage rises 
u3 in order that the well-known advantages of leakage 
protection might be secured. It is often forgotten, in 
fact, that such earthing likewise affords the most com- 
plete protection against these dangerous transient 
voltages, the origin of which has just been described. 

EaRTHING THE NEUTRAL Point As A PROTECTION AGAINST 

TRANSIENT VOLTAGE Rises. 

Fig. 5 shows the same system as fig. 1, but with a 
resistance R connected between the neutral point and 
earth. On the occurrence of an earth fault, the current 
passing through the fault will be the capacity current 
added to a resistance current equal to£/R. Any initial 
voltage rise due to the readjustment of potentials, which 
will still take place, is only half what it was in the 
former case, since there is now no reflection at the 
neutral point (z.e., the maximum possible rise is to 
twice the star voltage). 

In this way the steady short-circuit conditions are 
reached with a minimum of disturbance, but the chief 
difference is observable in connection with the breaking 
of the arc. In the first place, the earth is much more 
stable and less liable to sudden quenching. Secondly, 
the lower the value of the earthing resistance the more 
nearly the point of breaking (zero current) will corre- 


spond with that of zero voltage, since the fault current . 


will be more nearly in phase with the star voltage of 
the faulty line. For this reason, the static charge left 
on the line at the moment of break is of much lower 
potential and has, moreover, a direct path to earth 
through the resistance, and consequently, will have 
fallen practically to zero by the time the next half wave 
is superposed upon it, 

Fig. 6, which corresponds with fig. 4, shows the 
sequence of events. The earth comes on at a, as before, 
and the are is extinguished at 6. Instead of breaking 
circuit at the point of maximum instantaneous voltage 
(6 in fig. 4), the break will occur later in the cvele, 
the lag being greater the lower the ohmic resistance of r. 
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In the case shown in fig. 6, the resistance is assumed to 
have such a value that the active (resistance) component 
of the fault current is slightly greater than the reactive 
(capacity) component. Under these circumstances, the 
static charge which is left on the line has a voltage to 
earth represented by c, 6 (curve a), and during the next 
half-cycle this charge will have passed to earth through 
the resistance r, and the voltage to earth will again be 
zero (point d). The curve 4, e (fig. 6 8) shows the rise of 
voltage of the faulty line under these conditions, and is 


made up of the instantaneous phase voltage, superposed 


upon the corresponding value of the neutral point 
voltage (curve }, d of fig. 6 a). It will be noted that the 
maximum value of the voltage to earth cannot in this 
case exceed the star voltage B. 
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It was mentioned above that the value assumed for the 
ohmic resistance was such that the active component of 
the fault current was slightly greater than its reactive 
component. If the two components were equal, the volt- 
age rise would still be less than 7 per cent. above the 
star voltage and the total fault current about 40 per 
cent. greater than that due to capacity alone, 

it must be remembered, moreover, that the earthing 
resistance forms a valuable protection against pressure 
rises due to other causes besides intermittent earths. 
For example, the accumulation of atmospheric charges 
on the line, which are often a source of considerable 
trouble in the case of overhead lines. Again, the danger 
resulting from any surge, such as that due to a lightning 
discharge in the neighbourhood, is very much reduced 
by earthing the neutral, since there is then no reflection 
at the neutral point such as occurs—with its attendant 
rise of voltage—on an insulated system. 

The advantages of earthing through a resistance, as 
opposed to earthing direct, are too well known to need 
repetition. Suffice it here to point out that the danger 
of a surge is a function of the energy which accompanies 
it, so that there is everything to be gained by isolating a 
line whilst it is carrying a definitely limited current, 
instead of the unlimited current which flows in the case 
of a dead earthed neutral. 

Orner Metuops or Prorecrion. 

Although, as has been said, the danger of running an 
important system with the neutral insulated was long 
ago recognised in this country, in the United States 
it is only recently that this has been the case, and in 
Germany the preponderance of insulated systems is still 
considerable. It is argued that, in the case of overhead 
lines, earths are of frequent occurrence, and in certain 
cases may be of so transitory a nature that it is often 
unnecessary to isolate the line. ‘The answer to this 
argument is that it is undoubtedly better practice to 
run twe lines of reduced. section, each equipped with 
leakage protection, and either of them capable of carry- 
ing the load under emergency conditions. If the earth 
proves to be only temporary, the circuit can be imme- 
diately reclosed, but if permanent, the line is cut out 
before the earth has had time to develop into a short 
circuit. With an insulated system, on the other hand, 
quite apart from the danger of over-voltages, it is im- 
possible to isolate the faulty section until a short circuit 
has developed. 

In the States, more and more systems are continually 
being earthed, and it is safe to predict that before long 
the Continent of Europe will follow suit. In the case 
of systems which are still run with insulated neutrals, 
two methods are in use for reducing the danger from 
over-pressures. One is the American “‘ Arcing Ground 
Suppressor,’’? by means of which, should one of the three 
phases go to earth, the are is suppressed by that phase 
being automatically connected direct to earth. The 
danger of this arrangement is that a certain time neces- 
sarily elapses between the occurrence of the fault and 
the automatic grounding of the line. During this 
interval the, violent surges of an insulated system are 
being projected along it. In some cases the danger 
period is purposely prolonged by the introduction of a 
mechanism which reopens the earth connection twice or 
even three times in succession, with the idea that if, in 
the meantime, the fault -has cleared itself, permanent 
earthing may be unnecessary. 

The other method is by means of the ‘‘ earthing coil,’’ 
due originally to Petersen, which gives plenty of scope 
for mathematical disputation, and has, consequently, 
found a certain amount of favour in Germany. The 
underlying idea is quite simple. It was shown that 
on the occurrence of an earth, a capacity current, 
approximately equal to 3 & » c, flowed through the fault, 
and that it was this current which was the cause of the 
trouble. The earthing coil is a choker connected be- 
tween the neutral point and earth* (in the position, in 
*It has also been proposed, as an alternative, to connect a 


three-phase choker between lines and earth with the same 
object in view. 
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fact, of the earthing resistance rR in fig. 5), and its 
function is to neutralise the leading fault current by an 
equal and opposite lagging current. 

Fig. 7 shows the respective paths of these currents by 


dotted lines. The capacity current is, as has been said, 
approximately equal to 3 & « c, and the lagging current 
due to the earth coil (x c, fig. 7) is approximately £/«L. 
The capacity current leads the star voltage by 90°, and 
the choker current lags behind it by approximately the 
same angle; so that these two currents are more or 
less in opposition to one another, and if we make E/oL 
=3 8 ©, they will be equal in magnitude also, so that 
there will be no current flowing through the fault This 
condition will be fulfilled if 3 c=1l/on. As a matter 
of fact, it is not possible entirely to neutralise the 
capacity current, since there is, necessarily, a certain 
amount of self-induction in the capacity circuit and of 
resistance in both circuits, but the fault current can 
usually be reduced to some 10 per cent. or 15 per cent. 
of its original value. 

Attractive, and apparently simple, as this proposal 
may seem at first sight, there are several very serious 
objections to it. First, it will be noted that the 
relation 3. c=1/ © 1 is the condition for resonance at 
the frequency of the system, which is anything but a 
state of affairs to be sought after. 

In order to avoid resonance (which has the effect of 
raising the voltage of the neutral point and with it that 
of the rest of the system to an indefinite value above 


earth) it has been suggested to give the choker a 
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saturated core so that with any considerable rise of volt- 
age the value of L is reduced, and so the relation 


‘3. c=1/  L, necessary for resonance, no longer holds 
good. It must not be forgotten, however, that even if 


this is the case for the fundamental frequency, it may 
still resonate at the frequency of one of the harmonies. 
For example, if owing to the saturation of the core, the 
self-induction falls to one-ninth of its normal value, 
resonance will have been established with the triple har- 
monic. Moreover, with a saturated core, a compara- 
tively small drop in the working voltage (such as is more 
than likely to occur simultaneously with a fault) will 
throw the earthing coil out of tune and thus render it 
useless for protective purposes. In fact, satisfactory 
functioning and freedom from resonance may be said 
to be mutually antagonistic attributes of the earthing 
coil. 

Another serious objection to its use lies in the neces- 
sity of re-tuning it whenever there is any change in the 
capacity of the system which it controls—for example, 
if a branch circuit is cut in or out, the self-induction of 
the coil must be correspondingly altered. On a compli- 
cated system such tuning is practically impossible, and 
vet until it has been done the line is without protection. 
Even on a simple system, if a branch is automatically 
isolated owing to the occurrence of a fault, it will be 
some time before the earthing coil can be re-tuned, and 
the system is without protection just at the moment 
when a further earth is particularly likely to occur. 
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CoNCLUSIONS. 


From what has been said it seems that the following 
conclusions may be drawn :— 

1. Three-phase systems with insulated neutrals are 
dangerous owing to their liability to transient voltage 
rises due to intermittent earths. 

2. The connection of the neutral point of a three- 
phase system direct to earth is inadvisable owing to the 
unlimited current which may flow in the event of an 
earth fault. 

3. Earthing the neutral point through a resistance 


THE LEAD-HYDRATE STORAGE BATTERY. 





affords complete protection against voltage rises due to 
intermittent earths. It is valuable in suppressing rises 
due to all other causes, limits the current in the event 
of an earth fault, and, moreover, enables advantage to 
be taken of leakage tripping. 

4. The earthing choker is valueless on complicated 
systems, always involves a serious risk of resonance, 
offers no advantages over the earthing resistance as a 
means of suppressing intermittent earths, and is useless 
as a protection against voltage rises due to any other 
causes, 












To write of a new lead accumulator requires some 
courage. In the course of our long experience we have 
seen so many new lead cells, and have listened to the 
rhapsodies of so many inventors, that our first impulse 
on hearing of another is to put on our most sceptical 
armour and to harden our heart, and we have no doubt 
that many of our readers on seeing the heading of this 
article will smile sardonically. 

But no one will aver that the development of the lead 
cell has attained finality, and for long years we have 


























Fic. 1.—CoMPARISON BETWEEN’ Fig. 2.—STANDARD LEAD- 
ORDINARY CELL (LEFT) AND HYDRATE PLATE FOR STATIONARY 
LEAD-HYDRATE THICK-PLATE Battery, 12” xX 12” x 4’. 

CELL. 


looked forward to the day when a foolproof battery 
would be produced. We are assured that that hope has 
at last been fulfilled. 

A battery has been placed on the market, invented by 
an Englishman, and made in London workshops, for 
which the following extraordinary claims are made :— 

‘‘It has 300 to 800 per cent. GREATER CAPACITY than 
any other battery has hitherto attained. 

‘* Its greatest superiority is attained at the HIGHEST 
discharge rates. 

‘* It is indestructible as a battery. 

‘It is rechargeable in 15 minutes. 

‘* It CANNOT SULPHATE. 

‘‘It has a very much longer life than any other 
battery. 

‘It possesses such chemical purity that no ‘ local 
action’ takes place, consequently any lead hydrate bat- 
tery may be left for a period of years, in-any state of 
charge or discharge, without the slightest change or 
deterioration. 

‘It is nor new. Lead hydrate batteries were first 
manufactured in England in 1910. The very recent de- 
mand for a high-capacity battery, with high discharge 
rating, of light weight and the utmost compactness, for 
automobile starting and lighting, has resulted in 
developing this battery to its present high efficiency.”’ 

Those are, word for word, the claims made by the 
makers, who invite the fullest possible inquiry into their 





accuracy, and are ready te supply full details to any- 
one interested in the subject. 

Were these astounding claims put forward by an un- 
known inventor with a magic box of mystery, we should 
decline to publish them unless and until we were fur- 
nished with positive proofs of ‘their substantiation. 
Even now, we quote them not as our own but as the 
maker’s statements. We do so, however, with some confi- 
dence, after making as full investigations into the 
matter as has been possible, and we have no doubt that 
the makers will be pleased to afford opportunities for 
those who are interested to verify the facts for them- 
selves. 

The lead-hydrate battery is made by Messrs. Siebe, 
Gorman & Co., Ltd., of London, a firm that has a 
world-wide reputation in connection with diving and 
breathing apparatus, but has not hitherto been engaged 
in the electrical industry, except in a limited degree in 
connection with submarine telephony. The directors of 
the company are Sir At Trevor Dawson, Bart., Messrs. 
Vincent C. Vickers, Hugh Trevor Dawson, L. I. Garman, 
and R. H. Davis (managing). Sir Trevor Dawson and 
Mr. V. C. Vickers are directors of Messrs. Vickers, Ltd. 
It will be seen, therefore, that the lead-hydrate battery 
is launched in this country under the aegis of most sub- 
stantial parents and god-parents, whose word will not 
lightly be questioned. 

The battery, however, is not new. It has, in fact, 
been manufactured on a large and increasing scale in 



































































Fig. 3.—Sranparp . LEaD- 
HYDRATe PLATE FoR Exectric Fic. 4 —PLATre ror SUBMARINE 
VEHICLE BATTERY. Batrery; 24” xX 12” x 34”. 


Canada for the past four years ; a company incorporated 
with a capital of $1,000,000 is handling it in the 
Dominion, and one with ten times that capital is about 
to commence operations. in the United States. These 
companies are under common control, and will retain 
the patent rights for the countries named; the British 
company has the rest of the world rights. The first lead- 
hydrate batteries were made in this country in 1910 on 
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a modest scale by the inventor, who served as an officer 
in the British Navy during the war, and afterwards 
commenced the manufacture of lead-hydrate. starting 
and lighting batteries for motor-cars in Winnipeg, with 
immediate sueeess. He returned to this country, there- 
fore, not as the inventor of an untried novelty, but as 
the founder of a new industry with a device of proved 
merit. 

In external appearance the lead-hydrate battery differs 
little from an ordinary lead battery ; the same grids can 
be successfully used, though they are not so suitable as 
the special types that have been evolved. There are, 
however, differences in detail of fundamental import- 
ance. From the accompanying illustrations it will be seen 
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that the plates are very much thicker than those of the 
batteries with which we are familiar ; the density of the 
electrolyte (dilute sulphuric acid) is much greater 
(specific gravity 1.340 to 1.350) than is customary in 
this country. The plates, which are of the pasted type, 
are put into stock fully formed, and are therefore cap- 
able of yielding a discharge directly they are put in the 
acid, at a pressure over 2 volts per cell, a prolonged 
initial charge being entirely unnecessary. 

A peculiarity of the hydrate paste which gives to these 
cells one of their most. valuable properties is that its 
volume does not vary under any conditions of charge or 
discharge ; consequently, we are informed, the plates are 
entirely free from buckling and from shedding of active 
material, and remain unaltered for years. Further, 
sulphation does not occur, owing to the chemical purity 
of the lead hydrate, a quality which cannot be ensured 
with red lead and litharge. Hence lead-hydrate bat- 
teries not only do not require periodical charging and 
discharging when out of use—they can be left in any 
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condition, charged or discharged, for a period of years 
without attention, a proceeding whith would spell 
speedy ruin in the case of a battery made on the custo- 
mary lines. 

It is stated, again, that the whole of the filling is 
active material, so that the plates have a very high capa- 


city, besides a low internal resistance, while the lead 
hydrate is very porous, enabling the electrolyte to bathe 
it freely. Two important results follow: that the cells 
can be charged at a phenomenal rate, and discharged as 
quickly, without injury. It is stated that all lead- 
hydrate batteries can be charged in 15 minutes without 
deterioration. High capacity and high discharge rate 
being secured without necessitating a large plate sur- 
face, the lead-hydrate cell can be made with few plates, 
of thick cross-section, instead of the many thin plates 


ordinarily used for rapid discharges. This is illus- 





Fic. 7.—STATIONARY LIGHTING CELL. 


trated in fig. 1, p. 402. The thicker the plates, the more 
durable they are. In the cases illustrated, the ordinary 
cell has seven positive plates with a volume of 17.5 cu. 
in. and a surface of 370 sq. in. ; the hydrate battery has 
four positives with a volume of 33.6 cu. in. and a sur- 
face of 211 sq. in., but the latter, it is stated, has the 
greater capacity and the higher discharge rate. Thick 
positives, in fact, are characteristic of the lead-hydrate 
battery. ; 

Owing to the ‘‘ rugged’’ nature of the lead-hydrate 
plates, the charging instructions are exceedingly simple. 
They read as follows: —‘‘ Charge at any convenient rate 
until the cells gas freely. Continue the charge for fiye 
or ten minutes at a normal rate, and see that every cell 
is gassing freely. That’s all.”’ 

The ‘‘normal’”’ rate is 10 per cent. of the battery’s 
capacity in ampere hours—that is, the normal rate for 
a battery of 300 Ah capacity would be 30 amperes. The 
capability of storing 90 per cent. of the full charge ip 
10 minutes is an exceedingly valuable property, especi- 
ally in the case of electric vehicle batteries. We are 
assured that instead of being limited to a 50-mile radius 
as at present, vehicles propelled with lead-hydrate bat- 
teries of equal weight will have a radius of 300 miles. 
The importance of this is obvious. For starting petrol 


Fie. 8.--Avtromosite SrarTinG AND LiGutTine Battery. 


cars the battery is equally well adapted—in fact, not 
content with spinning the engine, the starting battery 
can be used to drive a petrol vehicle for a mile or two!— 
but this, of course, is a tour de force which is not recom- 
mended, as it may damage the starting gear. 
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Lead-hydrate starter batteries are available now in 
complete units or in parts, and in sizes suitable for all 
the standard British and American cars. They are 
purposely made of similar weight and capacity to ordi- 
nary batteries, because a high-capacity battery when 
run down would never be fully charged again on the car, 
und thus a large proportion of its capacity would be idle. 
A 12-volt battery for a Rolls-Royce, for example, weighs 
74 lb. and has a capacity of 72 Ah, corresponding to 
about 12 watt-hours per lb. of complete cell. Batteries 
are also made for electric trucks and vehicles, locomo- 
tives, and submarines. In figs. 5 and 6 we give some 
typical charge and discharge curves, and the adjoining 
test data are characteristic of a submarine battery of the 
heaviest type, consisting of cells each containing 31 
plates (positives 24 in. by 12 in. by } in.) and weighing, 
complete with connector bars, acid, &c., 900 Ib. It will 
be noticed that the watt-hour output per lb. of complete 
cell exceeds 27 at the 12-hour rate. For railway locomo- 
tives, a battery weighing 90 tons would have a capacity 
of 6,000 kWh, which represents an output of about 30 
watt-hours per lb. We understand, however, that the 
figures given above are far from representing the capa- 









Ampere Efficiency. Average Initial Voltage 
Hour. hour Ampere Ampere- Watt- cell voltson at endof 
rate. capacity. ousput, hour. hour. voltage. charge. charge. disch. 

6280 6230 85% 61% 4189 26 283 1.68 
2 7963 30814 87% 66% 202 253 284 1.74 
4 9954 24884 93% 74% 2038 241 282 1.76 
8 11518 1439 92% 76% 206 22 2.72 ° 
12 11850 9874 95% 77% 2.08 218 261 1.84 
cities which can readily be obtained with lead-hydra 
cells. Standard plates are shown in figs. 2, 3, and 4, a 
cell for stationary lighting in fig. 7, and a motor start- 
ing and lighting battery in fig. 8. 

Verification of the claims made by the makers and 
quoted on an earlier page would, of course, occupy a 
long time, some of them involving periods of years, and 
consequently we take no responsibility for them; at our 
request, however, the ability of the lead-hydrate plates 
to withstand charging and discharging at excessive 
rates was demonstrated at the makers’ works. After 
charging for nearly a quarter of an hour at over 100 
times the normal rate, and discharging at a rate com- 
mencing at 500 times the normal charging rate, the 
plates tested, both positive and negative, showed no sign 
of injury of any kind. Lead-hydrate cells are now in 
the hands of the National Physical Laboratory for test. 











ELECTRICAL AFFAIRS 


Impressions of Kenya Colony. 






IN EAST AFRICA. 


By R. T. MAWDESLEY. 





EvecrRicaL undertakings are very scarce in Kenya 
tolony, and, emprimis, the writer ventures to issue a 
warning, with all the emphasis at his command, against 
anyone from Home, be he old or young, going out to 
this colony ‘‘ on spec.’’ Personal experience on the 
spot, coupled with the knowledge that unemployment at 
liome is at present very serious, prompts this advice. 

‘The country is very little developed, and is sparsely 
populated with European settlers; a knowledge of 
Kiswahili, the language, is absolutely essential; there 
ure really no manufactures, and no industries which call 
for experienced practical electrical men. Most of the 
skilled workmen, such as fitters, wiremen, electricians, 
carpenters, &c., are Indians, and no Europeans what- 
ever are employed in practical or manual work, but only 
in executive or managerial positions. 

Mombasa, which, with Kilindini, forms the chief 
port, possesses a small d.c. power station, containing 
two 50-kW generators, belt-driven from two Garrett 
80-h.p. engines of the locomobile type. 

It was originally owned and operated by a private 
company, the controlling interest in which was held by 
Mr. T. Powiss Cobb, but the plant is at present operated 
by Government, by reason of its not being standard 
apparatus as called for by the present Electric Ordi- 
nance; presumably the Mombasa Electric Light and 
Power Co., Ltd., was not prepared to go to the expense 
of installing alternators and scrapping the existing 
plant. If a supplier of electricity for public purposes 
discontinues such supply, the Governor may take over 
the job, and that apparently happened in this case. 

At the time when this plant came under the writer’s 
observation there was a third small vertical engine, 
which was not used; and it is understood that the 
B.T.H. Co, is installing new apparatus which is not yet 
in commission. 

The fuel was wood, cut up into suitable lengths, and 
the plant was only run from sundown to midnight, when 
the fires were allowed to die out. The daily expansion 
and contraction of the boilers caused grievous trouble 
with the tubes, which leaked where they were expanded 
in the plates at the furnace ends, rendering necessary 
the daily re-expanding of these tubes. Even then it 
was difficult to keep steam on the peak load, with the 
inevitable result that the voltage went down; conse- 
quently the public and private lighting sometimes 
looked extremely anemic. There was no power load. 





Irom Mombasa the Uganda* Railway runs to Nairobi 
and the Bast African Highlands, and thence to the 
terminus, Kisumu, on Victoria Nyanza. It has brought 
civilisation to the villages on its route, to a certain ex- 
tent, but a few miles on either side of the single track 
brings one to primeval conditions; and even from the 
train itself one can see an abundance of ‘* game.’’ 

At Nairobi itself, where the Government offices, rail- 
way headquarters, and all important commercial houses 
are situated, there is a more pretentious display of .elec- 
trical work. When, during the construction of the 
‘‘Uganda’’ railway, the railhead reached the spot 
where Nairobi now stands, it was decided to establish 
the railway workshops there; and from these small be- 
ginnings there gradually grew into existence the modern 
town. 

At that time—16 or 17 years ago—elephants roamed 
where Government House now stands; and the engi- 
neers had sport which was unique and unrivalled. 

Some description of the Nairobi electrical under- 
taking will now be attempted, but it pretends to be 
nothing more than a bare outline of what has been 
done in the wilds of Africa, where the pieces of 
machinery had to be transported for miles over country 
without ‘‘ made ’’ roads, and where there was an ever- 
present danger in the camps from carnivorous beasts, 
venomous snakes, and deadly diseases. 

Soon after the railway’s advent, a concession to 
supply electricity to Nairobi and district was obtained, 
and a company was formed in England to carry out the 
work, with the right to build a hydro-electric power 
station on the Ruiru River at some falls about 20 miles 
from Nairobi—provided only that a pre-determined 
fixed charge should be made to consumers (actually half 
a rupee, or eightpence at that time) for lighting; and 
that all water used should be returned to the river. 

Three turbines of the Francis double-flow type were 
primarily installed, each directly connected to a 10,000- 
V, 50-cycle, 3-phase alternator of 120 kW, running at 
500 r.p.m. Messrs.Burstall & Monkhouse were the con- 
sulting engineers, and it was to their design and lay- 
out that all plant was put down, including the later 
steam station in Nairobi proper. Energy is transmitted 
over a single line to a terminal station in Nairobi, where 
the pressure is reduced to 2,500 V; and thence it is 

" E, because this railway does not reach Uganda 
at all. 
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distributed to transformers placed in kiosks in the 
streets at points near the centre of gravity of the load. 
* The formation of the land at Ruiru is such that little 
or no conservation of water is possible, and although a 
concrete dam has been constructed across the river above 
the power statipn to increase the static head on the tur- 
bines, only the actual water flowing in the river, or very 
little more, is available to develop electric power. After 
the station had been in operation for a few years, severe 
drought descended upon the land, which placed the com- 
pany in a serious predicament, particularly in 1916 and 
1917, because of its inability, through shortage of water 
in these dry seasons, to run more than two, and some- 
times only one, of the generators installed. Connections 
to the mains had increased so rapidly that on peak loads 
all three generators were required; and so it became 
necessary to install some steam plant as a stand-by. 

One constant-speed locomobile-type Garrett engine of 
200-V h.p. was first installed in Nairobi proper, belt- 
driving a 120-kW alternator generating at 2,500-V, con- 
nected to the l.p. side of the transformers in the receiv- 
ing station at Nairobi. Two similar sets were subse- 
quently installed, thus duplicating the Ruiru installation. 

In passing, it is difficult to understand why constant- 
speed engines were installed, because of the impossibility, 
without throttling, of adjusting the load on the alterna- 
tors when running in parallel, and the difficulty of syn- 
chronising. 

It was thought, at the beginning, that the three water- 
driven turbines at Ruiru could supply the whole energy 
required, and, as a consequence, no arrangements were 
made at either end of the transmission line for putting 
the two stations in parallel. 

Oil-pressure governors were originally installed on 
the turbines at Ruiru, but proved unsatisfactory, and 
were subsequently scrapped. The turbines are at pre- 
sent hand-regulated quite satisfactorily, and at first it 
was thought impracticable, if not impossible, to operate 
the two stations in parallel, owing to the fact that the 
Grarrett .engines had extremely sensitive governors. 
Eventually, however, potential transformers were con- 
nected to the bus-bars at either end, and an attempt was 
made experimentally to synchronise the two stations, 
with the object of obviating any cessation of supply 
when the steam plant took over a portion, or all, of the 
load. The results exceeded expectations, and although 
the hydraulic plant is still hand-operated, the two sta- 
tions are running in parallel quite satisfactorily; fur- 
ther, the power factor at Ruiru can be materially im- 
proved by the over-excitation of the steam-driven 
generators at Nairobi and the transmission-line losses 
decreased. 

The chief engineer and manager is Mr. Chas. Udall, 
A.M.Inst.E.E., under whom the undertaking has <de- 
veloped from a comparatively small beginning to its 
present proportions. 

This gentleman some few months ago made an appli- 
cation to the Governor in Council for permission to 
purchase outright the present company as it stands—in 
accordance with the terms of the Electric Ordinance ; 
but, as usual in such cases, the Nairobi municipal 
wuthorities put forward the standard objection and a 
plea for compulsory purchase, and the matter remains 
in abeyance. Mr. Udall’s object was to form a new 
company with local capital, and to develop other falls 
on the Thika River about 35 miles from Nairobi; but 
this enterprise is, as stated, held up in the meantime. 

The only other plant supplying energy for public pur- 
poses is owned by the Thika Sisal Co., Ltd., and is 
situated on the Thika River some 36 or 38 miles from 
Nairobi. It consists of one 500-kW alternator, driven 
by a submerged turbine with a 25-ft. head of water. 
Current is generated at 500 volts, 50 cycles, and is 
transformed up to 10,000 V for transmission to the 
Sisal Co.’s own factory, and also to two or three other 
Sisal companies, which purchase energy in bulk. The 
pressure is stepped down at each factory to 190 V and 
67 V for use in decorticating and baling sisal, pump- 
ing, &c. (Sisal is a cactus-like plant, the fibres of which 


are used for making twine, rope, &c.). There are a 
few other privately-owned plants, steam driven, and 
used for sisal manufacture, and scattered about the 
country districts are a few individual house-lighting 
sets of the ‘‘ Delco’’ type, or driven by small Petter 
engines, but these call for no remark. 

Some years ago the Government, foreseeing the need 
for some standardisation regarding the generation, &c., 
of electricity, appointed the first Government electrical 
engineer, who was attached to the Public Works Depart- 
ment. ‘This officer was Mr. James McBlain, B.Sc., who 
will be remembered in East Africa by reason of his 
having prepared, and drawn up in legal form, the 
monumental work known as ‘‘ The Electric Ordinance 
of the East African Protectorate’’ (as it was then). 
This is an achievement of which any man might be 
proud, forming, as it does, a concise and lucid Bill, 
which provides for (1) the generation, transmission, de- 
livery, sale, and use of electrical energy; (2) the making 
and enforcing of regulations appertaining to and 
governing such purposes; and (3) the provision and 
enforcing of penalties for contravention of the Ordi- 
nance, or of the regulations made under it. 

It must of necessity. be some years before the Bill 
can apply even to the few existing undertakings, as a 
considerable amount of alteration and new work must 
be done on the largest schemes (¢.e., Nairobi) as regards 
distribution, pressure for lighting and power, &c., but 
the Government is to be congratulated on having an 
Ordinance in operation, which is not only a guide for 
future installations, but stands as a lasting testimonial 
to the ability of the first Government Electrical Engineer. 

Shortly after the Bill became law, Mr. McBlain re- 
signed, and when this occurred one thought his qualified 
assistant was very well able to ‘‘carry on’’; but the 
Government thought otherwise,’ and another highly- 
qualified official was appointed, so that there are now 
two electrical engineers employed by the Kenya Govern- 
ment to do the work connected with the few schemes 
outlined above. 

In ‘‘German’’ East Africa, now known as Tangan- 
yika Territory, Dar-es-Salaam is the only town possess- 
ing a public supply, except a very small one at Tanga. 
The Dar-es-Salaam plant is d.c., driven by Wolff loco- 
mobile-type engines. There was a battery of accumula- 
tors before the war, but that, together with most of the 
street-lighting standards, was destroyed during the cam- 
paign. The plant was operated by R.E.’s, while G.H.Q. 
was at Dar-es-Salaam, and was subsequently taken over 
by the Public Works Department. 

There was a wireless station here during the war, and 
there is one of large capacity on Mombasa Island in 
operation now. 

The writer would draw attention to the great possi- 
bilities in front of any development of the numerous 
water-falls in Kenya Colony, which apparently have not 
come under the eyes of engineers or investors, possibly 
by reason of the prevailing scarcity of capital. The 
writer knows of the existence of more than one fall 
within 50 miles of Nairobi which would afford a good 
return on capital outlay, because there is at the moment 
a demand for energy which the Nairobi Co. finds it quite 
impossible to meet. 

The Home manufacturers of electrical apparatus are 
barely represented, but the B.T.H. Co. has a branch office 
at Mombasa, and the British General Electric Co., Ltd. 
(of South Africa), an agency in Nairobi. America is 
represented by Childs & Joseph in Nairobi, who deal 
with the American ‘‘G. E.’’ material. 

There are great possibilities for electrical enterprise 
in East Africa, but it suffers from lack of capital. The 
rupee, originally valued at one shilling and fourpence, 
has recently been stabilised at two shillings; conse- 
quently investors are shy at losing 30 per cent. of the 
sterling value of their outlay at the start. The cost of 
native labour and the prices of local commodities have 
not gone down pro rata, and it is unlikely that much 
will be done until prices have steadied down and values 
become self-adjusted. 
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NEW ELECTRICAL DEVICES, FITTINGS, AND PLANT. 


Readers are invited to submit particulars oy new or improved devices and apparatus, which will be published 


if considered of sufficient interest, 





The ‘* Tea-time ’’ Electric Fire. 


Fig. 1 7 a new type of fire being manufactured by 
Exectric Fires, Lrp., King Street, , Norwich. It consists of 
an upright fire with a loading of 2 kW in two equal bars. 
On the top is a flat boiling saeilen “with a loading of 1 kW. 
The connections to a 2-way switch are such that no more than 
2 kW can be put into circuit at one time. The fire is con- 
structed of steel plate, finished in stove-black enamel, with 
polished nickel facings. 


The ‘ Surflex’’ Wiring System. 


We bave received from the L. M. WatTerRHOoUsE ELECTRIC 
Co., 19, Rathbone Place, Oxford Street, W.1, particulars of a 
new wiring system designed and patented by Mr. L. M. Water- 
house, who was formerly managing director of Simplex Con- 
duits, Ltd. This, the ‘‘ Surflex,’’ system is applicable to 
either metal-sheathed or solid rubber-covered cables of vari- 
ous shapes and sizes. The system naturally has much in 
common with other wiring systems, but there are one or two 
points which are claimed to make for cheapness without 
sacrifice of efficiency and to which attention may be drawn. 
The main feature of the ‘‘ Surfiex ”’ system is the universal 








It is capable of dealing with heavy barrels ‘ind hogsheads of 
imported produce weighing up to one ton, and is controlled 
in all its operations by one man. The gripping attachment is 
opened by the driver when the carriage is in its highest 
position, and by the operation of a change-over switch the 
carriage is lowered to the height of the barrel. By the 
next operation the driver releases two heavy arms which 
engage themselves in the chime ends. After that the con- 
troller is reversed to the elevating side and the arms take 
the entire weight of the cask. The travelling carriage is 
automatically set to stop at a given point by means of a 
limit switch, so that when the barrel is lifted quite clear of the 
ground the driver may immediately start running the ma- 
chine. 

The 36-V battery has an output of 413 A, at a 5hour rate 
of discharge. The double-pole change-over switch which 
controls the hoisting and lowering operations automatically 
replaces itself in a néutral position. The driving controller 
is on the left of the driver, and operates forward and reverse 
gears. 

The distance which electric dock transporters are required 
to traverse is not very great, perhaps 400 or 500 yards, 80 
that a truck with the battery capacity of the new “ Road- 
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. 2.—Tue ‘“ Surriex "’ System. Cemimnc Rose. 














Fic. 1.—Tue ‘‘ Tea-TIMeE ”’ 
Evectric Fire, 


fitting, which, in the case of metal-sheathed cables, is of metal, 
and for rubber-covered cables of insulating material. The 
fitting is in two parts—a circular base plate with two screws for 
fixing and a central screwed stud and a pressure plate which 
is kept in position by a nut after being slipped oyer the stud 
in the base-plate. The metal pressure plate has a domed 
centre in which are four quadrant-shaped perforations form- 
ing outlets for the circuit wires. The insulating pressure 
plate is flat and has four circular openings. The same fitting 
is used for making connections, joints, or in mounting acces- 
sories. Thus it is possible with one type of fitting to arrange 
for all connection points :—switches, ceiling roses, wall sockets, 
and other lighting points. Other accessories of the system in- 
clude simple fittings for suspending and fixing cables, by 
means of lead or tinned-brass strip; wood and hard fibre 
covering boxes; and bonding clamps. In wiring with this 
system, the base-plate of the universal fitting is first se 
cured in position on wall or ceiling. The circuit wires are 
fixed in close proximity to the fitting by means of the brass 
suspenders, and they are then bent at a right angle so as 
to just overlap the edge of the plate, and the pressure plate 
is slipped over the ends and the centr: il stud, being secured 
in position by the nut. Then, the cove ring box, having been 
drilled according to the number of wires, is also slipped over 
the stud and is secured by a circular nut (see fig. 2). In the 
case of connections, these are effected with the usual types 
of porcelain connectors, which are placed in a position out 
side the pressure plate but enclosed by the cover-box, as 
shown in fig. 3. 


An Electric Transporter for Barrels. 

Messrs. Exper, Dempster & Co., Tap., the well-known 
shipping firm. are well to the front with electrical dock 
machinery. The latest thing which they have introduced is 
. new type of barrel transporter, made by the Roapcrarr 
Lp., Cheapside, Liverpool. This machine is designed to lift a 
Inad ‘of one ton, and its main feature is simplicity of control. 
The transporter is shown in fig. 4 
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craft ’’ model, which can run 50 or 60 miles on one charge, 
is able to be operated very advantageously. The elevating 
attachment is removable, and in its place may be arranged 
a platform, suitable for carrying general merchandise up to 
30 cewt. By a second attachment the machine can be used 










































































Fic. 4.—An Enectric BARREL TRANSPORTER. 


for stacking goods. The cost of running the machine as a 
barrel transp: wter is about twopence per ton-mile. 

The truck is strongly constructed and has the driving 
motor underneath the heavy steel chassis frame. The ele- 
vating motor is of special design, and is connected through 
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a series of gears. The power is transmitted through a worm 
which is fitted to the bottom of the screw, the latter bei, 
mounted on double-thrust ball bearings and _ self-aligning 
bearings. Should the controller be left in the full-on post- 
tion, after the power has been switched ‘off and the brake 
applied, it is impossible for the truck to be restarted until 
the controller is set at neutral. This is achieved by two coils, 
fitted to the switch, which are excited and hold a small 
locking attachment. As the trucks are in charge of. unskilled 
drivers, the driver’s arrangements are simplicity itself. _Road- 
craft, Ltd., is now working on a model, which, in addition 
to the barrel-transporting gear, will have a platform 5 ft. 
6 in. x 3 ft. 4 in., beneath which batteries will be stored. 
The platform will ‘hold 30 cwt., and this model will have a 
haulage capacity of from 3 to 4 tons. 












LEGAL. 


WIRELESS PATENT CLAIMs. 

On Monday last the Royal Commission on Awards to Inventors 
continued the hearing of these claims. According to the Daily 
Telegraph report it was pointed out by the Chairman (Mr. 
Justice Sargant) that the commission would have to make a 
rough approximation to the value of the Lodge Muirhead 
patent in relation to other patents. ‘the Attorney-General, 
presenting the case for the Crown, said that the Admiralty 
had paid the Marconi Co. £257,000, of which £77,000 was in 
respect of thirteen strategic stations. He contended that the 
balance of £180,000 liquidated the claim now before the com- 
mission. Mr. Hunter Gray, K.C., for the Marconi Co., said 
that if the commission meant to take into account the amount 
already paid the company would not submit to arbitration. 
It was only prepared to discuss the question of what was 
due on installations in respect of which no royalty had been 
paid. 

‘the CHAIRMAN said the commission had come to the con- 
clusion that what had been referred to it for decision was 
the amount to be paid by the Admiralty for the use of the 
patent in the whole of the installations, whether royalty had 
been paid in respect of them or not. That would be a pre- 
liminary step to ascertaining the amount finally due. 

Mr. Hunter Gray then asked, says our contemporary, for 
an adjournment to enable him to consider the legal position, 
remarking that it was a very serious matter for the Marconi 
Co. 

The commission granted the application for an adjournment. 
Mr. Hunter Gray stated that in the event of some agreement 
with the Admiralty he proposed to call Mr. Marconi as a 
witness. 





RATCLieF v. SHARD. 


Mr. Poutock, High Court Official Referee, on March 2lst. 
heard an action in which Mr. George Frederick Ratcliff, elec- 
trical engineer, of 42, Upper Baker Street, London, sued Mr. 
W. J. Shard, of Warfields Hill, Bracknell, Bucks, for £350, 
balance of charges amounting to £565 for work and labour 
done, and materials supplied, in connection with an electri- 
cal installation at the defendant’s house. 

The defendant admitted having employed the plaintiff, but 
said it was, inter alia, an expressed or implied term of the em- 
ployment that the work should be well and efficiently done, and 
that the prices should be fair and reasonable, but plaintiff, 
in breach of this verbal agreement, had failed to do the work 
properly and had charged unreasonably. He counter-claimed 
£20, the value of certain fittings which had been removed 
from his London house and not accounted for, and £63 for 
money alleged to have been paid to make good and com- 
plete certain alleged defective work. 

The plaintiff's case, as stated by his counsel, and ‘disclosed 
by his evidence, was that having done a great deal of work 
for the defendant extending over a period of over 20 years, he 
was asked in January, 1916, to carry out the installation in 
respect of which claim was now made. The work occupied 
from January, 1916, to January, 1917, when owing ‘to the war 
conditions it was very difficult to obtain labour or materials, 
which accounted for the higher charges. Defendant was 
one of plaintiff's first customers and had never entered into 
any formal contract with him. There had never previously 
been any dispute, and in this case it was left to him to do 
what he thought proper. The installation in the house, plain- 
tiff said, was very old and much of it had to be renewed. He 
was not told to put in an entirely new installation, which 
would have cost about £1,000, but to make as much use of the 
old as possible, and the work was made more difficult because 
the house was full of furniture and he had'to keep the light 
going. He experienced great difficulty in getting materials 
and obtaining delivery. Some he got from the Simplex Co.., 
and the cable- he ‘got from the Tndia Rubber Co.. of Silver- 
town. In consequence of the difficulties in getting materials 
his’ private business suffered considerably, and in order to 
carry out this job he had to sacrifice other customers. All the 


vrincipal fittings were removed from defendant’s London’ 


hotse. 


In -the.-enurse of his ctoss-examination, the . plaintiff - raid - 


that the old electric lighting was working satisfactorily, but 









he had to put in new work in consequence of an increase in 
the number of lights. According to the tests he made he did 
not think there was any danger of fire and he did not tell the 
defendant that there was. He denied having told defendant 
that it would be a £400 job, and he did not regard £600 for a 
house like defendant's as too much. ‘ 

The men who had done the work were called to give evi- 
dence as to its efficiency and the time occupied by it, the 
foreman stating that the usual precautions were taken to 
prevent fire in accordance with the fire office rules. 

The Official Referee, in the result, expressed an opinion 
that plaintiff's charges were excessive, and gave judgment 
for him for £104 and for the defendant for £10 on the coun- 
ter-claim for lamps taken away by plaintiff. He gave plain- 
tiff costs on the High Court scale. 








PARLIAMENTARY NOTES. 


THE ENGINEERING LocKk-out.—On Monday the adjournment of 
the House having been moved, Mr. J. R. Ciynes called atten- 
tion to the situation caused by the lock-out in the engineering 
trade, and discussed the issue involved from the standpoint 
of Labour. Mr. Hopkinson was among the later speakers, 
and, as one who was not a member of the Employers’ Federa- 
tion, he criticised the claims put forward by that body re- 
garding management functions. Later the Minister of 
Labour took part in the debate and justified the Government 
policy of non-intervention while ballots were still proceeding. 
Sir Allan Smith spoke on behalf of the federated employers, 
repudiating the suggestion that they were trying to smash 
the Unions. They hoped that the Unions would become in- 
finitely stronger. They objected to the action of the men 
who were trying to undermine the Trade Union principle and 
destroy discipline within the Unions. The employers and the 
men’s representatives had settled the question of managerial 
control, but the ballot was against the agreement, and the 
én:plevers found that they were up against a fundamental 
principle on which the whole relations between employers and 
workpeople were based. The House having been addressed 
by Mr. A. Henderson, the Speaker put the motion “ that the 
House do now adjourn,”’ but it was rejected by a majority of 
82—80 for and 162 against. 

Sir Allan Smith’s speech contained a statement to the effect 
that if the employers’ right to manage their factories were 
admitted by the unions the employers would be prepared to 
confer with the unions as to the manner in which thé mana- 
gerial functions were to operate. This statement was 
followed on Tuesday by lengthy meetings of the organisations, 
which are watching over the union interests, and it is re- 
ported that these organisations were seeking a basis on which 
such a conference might be held. On Wednesday Messrs. 
Henderson, Clynes and R. B. Walker had a long conversation 
with Sir Allan Smith regarding his House of Commons state- 
ment. 

Electricity Orders Approved.—The following Special Order 
made by the Electricity Commissioners under the Electricity 
(Supply) Acts, 1882 to 1919, and confirmed by the Minister 
of Transport, were approved, on March 15th, by the House 
of Lords: Wigston Magna: Cheadle and Gatley; Hayward's 
Heath and Cuckfield; Johnstone (Renfrew); Milngavie 
(Dumbarton): Bromyard and Kington; Preston; and an 
Order amending certain Provisional Orders granted to the 
Electrical Distribution of Yorkshire, Ltd. 








The British Association.—At a meeting held on March 
16th. at Liverpool, to arrange for the 1923 meeting of the 
British Association in that city, Sir William Herdman 
announced that the Council of the Association had decided 
to nominate as President for that year Sir Ernest Rutherford, 
Professor. of Physics at Cambridge, who had a world-wide 
reputation for his investigations into radio-activity, and on the 
structure of the atom, and for his realisation of the dream 
of. mediwval alchemists in performing the transmutation of 
elements.—Morning Post. 


Messages Over Trolley Wires.—Representatives of four 
big Eastern American railroads and a party of radio experts 
and engineers at Schenectady, N.Y., recently participated in 
a test of a new communicating system for electric railroads 
by talking from a moving trolley on the Schenectady Rail- 
road to a sub-station three miles away, says the T. d: T. Age. 
This was the first demonstration of the application of ‘‘carrier 
current’? communication to the problem of communicating 
between the head and rear ends of lona freight trains or to 
expedite train operation held up by faulty block svstems 
The demonstration was carried out under the direction of 
the General Electric Co. before a committee of the American 
Railway Association. The trolley wire, carrving current to the 
electric ‘engine or trolley car, is used as a carrier of telenhone 
communication by means of another current of different fre- 
quency, which is superimposed_on the wire and travels along 
it. In effect, the.- system: transmits. messages- electrically, 
partly over a wire and partly through space. 
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BUSINESS NOTES. 





Bankruptcy Proceedings.—Rosert Henry LipDELL, trading 
as Liddell & McInnes, 4, The Crescent, Carlisle, electrical 
engineer.—The receiving order in this matter was made on 
February 2lst, on debtor’s own petition. The statement of 
affairs shows gross liabilities of £359, of which £333 is ex- 
pected to rank for dividend, while the assets are estimated 
to realise £178, from which preferential claims have to be 
deducted of £27, and there is a deficiency of £182. Debtor 
attributes his failure to bad trade ever since the coal strike, 
and to tendering for contracts at too low a price, partly to 
keep his men. It appears that he commenced busines shortly 
after the armistice, going into partnership with another. 
This partnership was dissolved in April, 1919, debtor re- 
ceiving £125 as his share. Later in the same year he started 
at his present address in partnership with a relation, but 
this was dissolved in February or March, 1921. Debtor had 
no capital on starting the last partnership, but his partner 
brought in £370, of which only £231 had been repaid. Debtor 
became «iware of his position in April last year. 

James Victor Fiaerns, electrical engineer, of Pottery Ter- 
race, Alexandra Road, Newport.—Bankrupt appeared before 
the Registrar at Newport bankruptcy court last week for 
his public examination. The statement of affairs showed 
liabilities amounting to £752. and assets of £38. Debtor 
stated that the causes of his failure were bad debts, loss on 
a contract, and the coal strike. Before joining the armv debtor 
was a plumber at Portsmouth. In November, 1919, he 
commenced business at Pottery Terrace, Newport, trading as 
Figgins & Bridges, but from Februarv. 192]. he carried on 
the business alone. Replying to the Official Receiver. debtor 
stated that his financial position was not wholly disclosed at 
a private meeting of creditors in September last. when a 
composition of 4s. 8d. in the £ was arranged; the friend 
who was to provide the money died hefore the arrangements 
could be completed. The examination was closed. 

Bernarp Barnett, electrical engineer. late of 104, White- 
chanel Road, E.—A general meeting of the creditors was held 
at the Tmdon Bankruntey Court on March 16th. when Mr. 
Wm. Oshorne. accountant, Ralfour House, Finsburv Pave- 
ment. E.C.. was elected to:the post of trustee to administer 
the estate in hankrnntey. The statement of affairs showed 
total liabilities £2.908 (nunseenred £1.475) and assets valued at 
£1.146. According to the observations of Mr. W. P. Bowyer, 
Senior Official Receiver, the debtor commenced business as an 
electrical engineer with £10 canital in March, 1911, at 70. 
Whitechanel Road. E.. under the stvle of B. Barnett. but 
transferred it to No. 104 at the end of 1914. From March, 
1919. to February. 1920, he also traded there as a garage 
proprietor and dealer in motor-cars. but ahandoned that 
branch, as it was not a success. In May, 1920, he exnended 
£800 on plant and machinery and started as a manufacturer 
of electric switchboards, but. owing to foreign competition, 
that undertaking proved a failure and was abandoned last 
January. The debtor continued the electrical engineering 
business until last March. when two partners joined him. 
each providing £250 capital. They opened a branch shop at 
17, Maddox Street, W.. under the style of “‘ The Regent Elec- 
trical Installation Co.,’’ and both businesses were continued 
until July 29th last. when the partnership was dissolved and 
a receiver appointed at the instance of his partners. The 
debtor then, with £100 provided by friends, again commenced 
business on his own account and in his own name at 104, 
Whitechapel Road (first floor), but in September sold the 
goodwill, office furniture, and stock-in-trade. valued at £100, 
to a company then formed to acquire it. As vendor he re 
ceived the £11 in shares, and until the date of the receiving 
order he acted as managing director of the company. The 
debtor attributes his insolvency to loss in connection with the 
garage and motor-car business, to the cost of repairs at 104, 
Whitechapel Road, to loss on the purchase and sale of plant 
and machinery, and to law costs. 

Freperick Caartes Goss, 64, Gloucester Road, Bishopston, 
Bristol, electrical engineer. The first meeting of creditors 
was held on March 15th at the Official Receiver’s offices, 26, 
Baldwin Street, Bristol. The statement of affairs was given 
in our Jast issne. The case being a summary one was left 
with the Official Receiver. 

GranaAmM Moorr Hatter, 7, King’ Street. Frome, Somerset, 
electrical engineer.—The statement of affairs shows liabilities 
of £881, while the assets are estimated to realise £362, from 
which preferential claims of £4 have to be deducted, leaving 
net assets of £358, or a deficiency of £522. Debtor attributes 
his failure to loss on contracts through lack of experience in 
estimating, depreciation of stock through the falling market, 
and had trade. He commenced business at 7. Alexandra Road, 
Frome. on April 8th, 1919, with £65 capital. In November, 
1921. the business was removed to his present address. Debtor 
hee>me aware of his. position in December last. A fair set 
of hooks has been kept. 

F. FE. Martners, electrical engineer, 0c. High Street, Don- 
earter.—Jast day for nroofs for dividend, Apri! 5th. Trustee : 
Mr. 1... 7. Clegg, 14, Fictree Lane, Sheffield. 

A. 7. Writeex, motor ‘and electrical engineer, The Grange. 
Farnham Common. Ruckk —Taet day for pranfe for dividend 





April 5th. Trustee: Mr. F. W. Davies, 28, Theobald’s Road, 
bedtord Row, W.O.1. 

A. E. Dickinson (Crown Electrical Co.), electrical engi- 
neer and contractor, 157, Hunslet Road, {‘.eeds.—'Lrustee : 
Mr. H. C. Bowling, 24, Bond Street, Leeds, released March 
ist. 

H. M. Woutman, electrical factor, 9, Greasbrough Road, 
Parkgate, Rotherham.—Last day for proofs for dividend 
April 3rd; Trustee: L. J. Clegg, Oficial Keceiver’s Offices, 
14, Figtree Lane, Sheffield. 

R. P. Baxer & F. C. Srusss (Sheffield Electric Construc- 
tion Co.), 124, Pond Street, Shettield—First and final divi- 
dend of 4s. 104d. in the £, payable at the Official Receiver’s 
ottices, Sheffield. 


Company Liquidations.—Semco, Lrp:, electrical engineers, 
19, High Street, Shoreditch, London H.—Lhe creditors ot 
the above were called together on March 16th, at the Great 
Hastern Hotel, Liverpool Street, K.C. ‘lhe chair was oc- 
cupied by Mr. F. B. Darke, the liquidator of the company, 
Who subinitted a statement of affairs which showed habiu- 
ties of £5,952. After allowing £155 for preferential ciaums 
the assets were estimated to realise 42,553, or a deficiency 
us regarded the creditors of £3,469. ‘lhe assets consisted of 
equity in freehold premises £257; plant, &c., £50/; stock 
and work in progress £8/6; book-debts £1,090; and cash at 
bank £3. Wath regard to the liabilities, it was stated that 
£404 was due to the bank and there were cash ‘creditors for 
£3,016. The directors were creditors in respect of fees 
amounting to £544, but those claims would be withdrawn. 
Mr. Darke reported that the company was registered on 
September 10th, 1919, to acquire a business from the Standard 
Electrical & Maintenance Co. The goodwill was valued at 
£2,000. In the 12 months to August 3lst, 1920, there was 
a loss on the trading of £870, the turnover being approxi- 
mately £19,000. In the following year the turnover was 
£19,555, and there was a loss on the trading of £4,780. The 
loss in the latter period was accounted for chiefly through 
unremunerative contracts, and the electrical strike. In ad- 
dition, the company opened a foundry at Forest Gate, on 
which money was lost, and it had since been closed down. 
The company also lost on manufacture of the Semco sparking 
plugs. In answer to questions, it was stated that the issued 
capital of the company was £6,200, of which £2,200 was 
issued for cash. Originally there were four directors of 
the company, and up to August of last year they drew £8 
a week each. Then for about a month the drawings were 
increased to £10 weekly, but were again reduced to £8 a 
week each. In September two of the directors retired. The 
company had carried out a substantial contract for the Isling- 
ton Borough Council, and work to the extent of about £2,000 
remained to be completed.’ It was a profitable contract to 
complete. Mr. P. Houstoun (Messrs. Corfield & Cripwell), 
said he thought the present position was largely due to mis- 
fortune, and he proposed a resolution in favour of ‘the 
voluntary liquidation of the company being continued with 
Mr. Darke as liquidator. The resolution was carried unani- 
mously and an informal committee was also appointed con- 
sisting of the representatives of the General Electric Co., 
Ltd., Phoenix-Tester, Ltd., and the Cable Accessories Co. 

The principal creditors are: 


£ £ 

B.T.T. Electric Lamp Co. .. 827 General Electric Co ‘ 104 
Metallic Electrical Engineering Vulcan Electric Co 81 
0. _ “ 115 Phoenix-Tester, Ltd. a 82 
Metropolitan - Vickers Electrical Cable Accessories Co. <i a 
Co. oa pa vi - 64 Wholesale Fittings Co 75 


GraFrton Dynamos, Ltp.—At a meeting of creditors held at 
Glasgow on March 17th, the statement of affairs was submitted, 
also a statement accounting for the loses. The meeting con- 
firmed the appointment of Mr. J. W. MacKinnon, 145, St. 
Vincent Street, Glasgow. as liquidator under voluntary liqui- 
dation. The liabilities (including bank overdraft £996, and 
trade creditors £429) are £1,419, and the net free assets £119, 
showing a deficiency of £1,300, and en apparent dividend of 
1s. 8d. in the £ subject to realisation and expenses. The share 
capital was £10,000. The book value of the patents is £5,000. 
but these are estimated at nil. The losses on trading have 
been :—To September, 1919. £721: September, 1920, £2,258; 
Sentemher, 1991, £1,333; and from September last to February 
Zith, 1922, £437. 

Mriptanp Exectric Co. (SovutHprort), Tap.—Winding up 
voluntarily. Joint liquidators: Mr. W. F. Brown and Mr. 
J. A. Bond, Hoghton Chambers. Hoghton Street, Southvort. 
Meeting of creditors. March 27th, at the liquidators’ offices. 
Particulars of claims by April 30th. 

Tinkers, Ltp.—Winding up voluntarily for reconstruction 
purposes. Joint lianidators: Mr: F. Tinker and Mr. A. E. 
Ohadwick, both of Hyde, who are authorised to consent to the 
registration of a new company under the name of Tinkers, 


THacker, Brit, & Co., Lrp.—Meeting of members: April 24th. 
at Pinners' Hail, Austin’ Friars. E.C:, ‘to hear an wecetint of 
the winding up from the liquidator, Mr FA Agar 





~—?t=-.S ™@ w» 








Vol. 90. No. 2,313, Marcn 24, 1922.) THE MLEOTRICAL REVIEW. 


409 





Tae Apapra Sicn AND TrapinG Co., Lrv., 5, Green Street, 
Leicester Square, W.—Under a compulsory winding up, the 
first meetings of the creditors and shareholders were held last 
week at the Oarey Street offices of the Board of Trade, Lin- 
coln’s Inn, W.C. A statement of affairs was presented, show- 
ing gross liabilities £1,119 (unsecured £769), assets valued 
at £130, and a total deficiency of £11,027 as regards contri- 
butories. 

Mr. E. T. A. Phillips, Official Receiver, reported that the 
company was formed as a private company in September, 1920, 
with a nominal capital of £15,000, to acquire certain rights 
and interests in an invention relating to advertising signs. 
It was called the ‘“‘ Adapta,” and was composed of a brass 
frame which contained a sheet of frosted glass and a sheet 
of plain glass, between which block letters were held in posi- 
tion in order to display any words which the advertisement 
required. Behind the frosted glass, a metal box was fitted, 
containing electric lamps, which, when alight, gave a trans- 
lucent effect to the advertisement. The metal boxes were 
manufactured by the Metropolitan Construction Co., Ltd., 
upon whose petition the winding-up order was made. A few 
weeks prior to the Advertising Exhibition in 1921, the com- 
pany ordered from the Metropolitan Construction Co. 140 
containers, which were delivered at the Exhibition, the com- 
pany paying £300 on account. The goods were found to be 
defective in various respects, and the suppliers agreed to 
make the necessary adjustments. That arrangement was 
duly carried out, but the Metropolitan Construction Co. re- 
fused to deliver the goods until they were paid for, and 
they now held them as security for the balance due to them 
on the order. A £2,200 order for *‘ Adapta”’ signs for the 
\dvertising Exhibition was placed with the company by 
Messrs. Kerr & Co., of Shaftesbury Avenue, W.C., but during 
the Exhibition the goods were taken over by Col. Radcliffe, 
who paid the company £2,000 on account, in addition to 
which he arranged to have them stored at the company’s 
registered office, with a view to their being realised by the 
company on his behalf. The failure of the company was attri- 
buted ,by the directors to losses incurred through transactions 
with Messrs. Kerr & Co. and to dissensions among the direc- 
tors, which had an adverse effect upon the company’s man- 
agement and prospects. The Official Receiver was left in 
charge of the liquidation. 

Crry ScHoo, or Wrretess TeLecrapay, Lrp.—Winding up 
voluntarily. Liquidator: Mr. A. Lloyd, 17, Sedgeley Avenue, 
Sedgeley Park, Manchester. Meeting of creditors, March 29th, 
at 61, High Street, Manchester. Particulars of claims to the 
liquidator by April 15th. 

Evectric Brass Wares, Lrp.—Winding up _ voluntarily. 
Liquidator: Mr. T. E. A. Killip. Meeting of creditors, March 
28th, at 21, Tempest Hey, Liverpool. 

SUTTON-IN-ASHFIELD MoToR AND ELECTRICAL ENGINEERING 
Co., Lrp.—Meeting, April 26th, at 1, King John’s Chambers, 
Bridlesmith Gate, Nottingham, to hear an account of the 
winding-up from the liquidator, Mr. J. Keetley. 

Cepes Execrric Traction, Lap.—First and final dividend of 
10s, 8d. in the £, under order of the Court, payable at the 
offices of the Official Receiver, Carey Street, W.C. 

Swirt Evectrica,, Lrp.—A petition for the winding-up has 
heen presented to the High Court by Messrs. Watshams, elec- 
trical engineers, 33, King Street, Covent Garden, W.C., and 
will be heard in London on April 4th. 


Receiver Appointed.—_New Weinine Co., Lrp.—Mr. E. D. 
Rasden, of 73, Basinghall Street, E.C., was appointed as re- 
ceiver on March 8th, 1922, under powers contained in deben- 
tures dated June 29th, October 10th, and November 4th and 
%th, 1921. 


Dissolutions of Partnership.—Epwarps & BaRcHAM, motor- 
car dealers and manufacturers and repairers of electrical acces- 
sories, 29, Portman Mews South. London.—Constance Wormald 
Bircham and Christophe Edwards have dissolved partnership. 

Routinson & GREENSMITH, electrical engineers, Tavistock 
Chambers, Beastmarket Hill, Nottingham.—Mr. J. E. Rollin- 
son and Mr. E. J. Greensmith have dissolved partnership. Mr. 
Rollinson will attend to debts. 


Trade Announcements.—Messrs. W. J. Howe & Co., 
Lap., of Leeds, have appointed Mr. H. De Grey Firth, of 
Prudential Buildings. Leeds, as their agent for electrical wood- 
work in Bradford, Manchester, Newcastle, Hull, &c. 

Messrs. Houiper-Harrison,, Lip., have removed to 1 and 
2, Chiswell Street, London, E.C. 

_ Tue INTERNATIONAL GENERAL Evectric Co., Inc., has changed 
its London address from Cannon Street, E.C., to Crown House, 
\ldwych, London, W.C.2. 

_The name of THe IpgaL CrneMA AND ELECTRICAL SUPPLIES, 
Keighley, has been changed to the Ideal Electrical Supplies 
Co. (partners, Messrs. J. Leach and H. W. Silson), 11, Russell 
Street. The firm desires.to receive electrical catalogues and 
trade leaflets for retail .purposes.and general installation wiring 
and contracting. 

Tre Premier Exvectric Weipinc Co., Lip., announces that 
as @ measure for increasing efficiency it is concentrating a 
number of its departments in the Londom aren. The heat 
office, technical. anti researeh laboratories, and the meepese 
factory has this week been transferred to Abbey Wood, 
Landon; § E.2 Phone No. “Woolwich 866,” ect London 
Exe.), where all communications ghonld he sent 


THE Gauway Euectric Co., Lrp. (Newtownsmith, Galway), 
whose works have been destroyed by fire, has lost therepy 
all its catalogues, price lists, and other documents, and it 
wishes to receive new copies of such publications from all 
firms with which it has dealt in the past and others also. 

Tue ENTERPRISE MANUFACTURING Co., Lip., has removed to 
Electric House, Grape Street, Shaftesbury Avenue, London, 
W.C.2, where iarger stocks will be kept. 

Mr. F. G. Titcumarsu, 28, Soho Road, Handsworth, Bir- 
mingham, is now representing the “ Jeary" Electrical Oo., 

Mr. W. Kemp has removed to a larger workshop at Brook 

Lane, Ashley Road, Bristol, where he desires to receive manu- 
facturers’ catalogues, showcards and over-printed advertising 
matter. 
_, MESSRS. Cowarp & Co., sole London agents for Messrs. 
TOWNSHENDS, Lap., and Messrs. WILLIAM PeMBerTON, both of 
Birmingham, have removed to larger premises in 81, Char- 
lotte Street, W.1. 

Mr. J. Micuaet, of the Ironmarket, Newcastle, Staffs., bas 
removed to 20, George Street, Newcastle, where, in addition 
to contracting and electrical repairing work, he has a sales 
counter. Manufacturers and others are asked to send price 
lists and catalogues. 

After April lst the London office address of Execrric Con- 
TROL, Lap., will be Hastings House, Norfolk Street, Strand, 
W.C.2. Telephone: City 2487. Telegrams: ‘‘ Elecontrol 
Estrand London.”’ Particulars of ‘‘ Empire "’ automatic con- 
trol gear and S/C high-pressure fuses may be obtained there. 
The firm desires it to be known that it is now acting entirely 
independently of any other manufacturers of switch gear or 
control gear. 

Tae Exectricat Specraritres Co., of Liverpool, is opening 
a branch at 67, Briggate, Leeds, on April 3rd next, with 
Mr. Sherwood in charge. 


Catalogues and Lists.—Tue Bastian Exectric Co., Lrp., 
185, Wardour Street, W.1.—An illustrated price list of plain 
and artistic “‘ Quartzalite ’’ electric fires,*muftle, tube, and 
crucible furnaces, baking ovens, storage geysers, &c. 

Messrs. Ricuson & Co., 114, New Oxford Street, W.C.1. 
A price list giving illustrations of glass pendant fittings, 
artistic table standards, bow! fittings, &c. 

Messrs. Spicer & Co., Lrp., 41, Red Lion Street, Clerken- 
well, E.C.1.—March - price list of electrical accessories, in- 
cluding motors, lampholders, switches, adapters, &c. 

Tue EnGuisn Exvecrric Co., Lrp., Queen’s House, Kings 
way, W.C.2.—Publication No. 304, illustrating and describing 
the English Electric industrial motor; and Publication No 
319, a well-illustrated and detailed description of an elec- 
trically-driven reversing rolling-mill at the Skinningrove 
Iron Works, Yorks. 

WestTiInGHouse Etectric & MaAnuvacturinG Co., East Pitts- 
burgh, Pa., U.S.A.—February—March number of *‘Contact,”’ 
the company’s publicity magazine. 

Mr. AtBert Moraan, A.M.I.E.E., 138, Gower Street, W.C.1. 
—An illustrated price list of pulley-blocks, crabs, rail benders, 
lifting jacks, cranes, &c. 

METALLIC ENGINEERING Co., Lrp., Meta House, Corporation 


Street, Birmingham.—An_ illustrated and priced list of 
‘* Meta ”’ electric irons, toasters, bowl fires, kettles, &c. 


Evectric Urmirtres, Lrp., 1-3, Shelgate Road, S.V.11 
Two leaflets giving illustrations and prices of “ Utility ”’ 
cooker-radiators and electric ovens. 

Messrs. W. J. Howett & Co., Ltp., 100, Albion Street. 
TLeeds,—A well-illustrated catalogue of woodwork of various 
descriptions for the electrical and gramophone industries. 
including back-boards, indicator cases, fuse-hoard cases, in 
strument cases, &c. 

Messrs. Gent & Co., Ltp., 25, Victoria Street, S.W.1. 
Folder 82, giving iliustrations, details, and prices of iron 
clad mining telephones, bells, and sirens, 

Messrs. Metprums, Ltp., Timperley, near Manchester.- 
Two illustrated descriptive lists, dealing respectively with 
forced-draught furnaces. and mechanical stokers. 

Tue Parsons Motor Co., Lrp., Town Quay Works, South- 
ampton.—A publication giving numerous illustrations of ap- 
plication of Parsons engines to a number of purposes. These 
include electric welding sets, lighting and power plants, 
pumping plants, air compressors, locomotives, &c. 

Messrs. Vickers, Ltp., River Don Works, Sheffield.—An 
— leaflet advertising stain- and rust-proof golf-club 
heads. 

Tre Lonpon Factors & AGents, Titp., 38 and 39, Parlia- 
ment Street, S.W.J.—A blotting card advertising automobile 
lamps and other low-voltage metal and carbon filament 
lamps. 

Messrs. 7. Canvete, Lrp., 11, Little St. Andrew Street, 
W.C.9.—A series of illustrated and nriced leaflets dealing with 
‘‘ vyiolet-rav © apparatus. electric vibrators. hot- and cold-air 
douches, and “ teleswitches.”’ 


For Sale.—Bv order of the liauidator and receiver of the 
Remco Carbon Co., T.td.. Messrs. Bradshaw, Brown & Co. wil! 
rell by auction, on April 4th. on the premises. Milton Worl 
Gravesend, the machinery. plant, &c. 

Dorteaster Corporation invites offers for steam-rsising plant 

Halifax © tion mways and Electricity Depertment 
has for dis tw 5-kW balancers: mule by the El¢etric 
Construction Gy, T4d. (See anr adverticpment pare tn-fay.’) 
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Private Arrangement. —James Pirzin & Co., Lap., scientific 
instrument makers, 28, Hatton Garden, E.0.—In pursuance 
of Section 120 of the Companies (Consolidation) Act, a meet- 
ing of the creditors of this company was held on March 15th, 
for the purpose of considering a scheme of arrangement which 
had been proposed to be made between the company and the 
unsecured creditors. An informal conference of the principal 
creditors was held in January last, and arising from that 
conference the creditors had been requested to agree to a 
scheme by signing a form accepting immediate part-pay- 
ment. The great majority of the creditors had accepted the 
arrangement, but the present meeting had become necessary 
in order to get formal approval. It was pointed out that the 
necessity for the scheme had risen entirely through the Alad- 
din Renew Electric Lamp Corporation, Ltd., having failed to 
pay a large sum of money owing to the company. The Alad- 
din Co., it was alleged, ordered a number of machines in- 
volving thousands of pounds, and refused to take delivery and 
pay for more than a small proportion. The protection of the 
Court was sought but, after protracted litigation, by the time 
the final judgment in Messrs. Pitkin’s favour was obtained, 
the Aladdin Co. went into liquidation. It may he recalled 
that the verdict was for £3.400 and costs. totalling over 
£4,000, and of this sum only £1,100 was obtained. The total 
amount due to creditors was approximately £4,000, and the 
Ministry of Munitions were creditors for £1.060. It was 
stated that, under the scheme now proposed. at least 5s. in the 
£ would be paid promptly, and it was confidently hoped that 
a further sum would he paid, assuming the company conld 
carry on business and dispose of its stock and assets. The 
directors expressed great regret that the necessitv for the 
scheme had arisen at all. and they sanght the assistance of 
the creditors. as it was through no fault of their own that 
the position had arisen. but entirelv. as they alleced. through 
the attitnde taken un bv the Aladdin Renew Flectric Lamp 
Corvoration, Td. Tt was stated that a number of proxies 
had heen received in favour of the scheme. and the result 
of the voting wonld he renorted to the Court in due course. 


Rook Notices.—The Decimal Educator, Vol. IV. No. 15, 
March, 1992. T.iondon: The Decimal Association. Price 6d. 
—This issne gives a very full summary of recent develop- 
ments of the metric svstem movement: a considerahle amount 
of progress is recorded. The position recarding light. heat, 
and power nnits is reviewed hv “ E.C B.” Tt is of interest 
to note that the “all-or-nothing ” policy of the Association 
has heen amended in favonr of a more gradual reform by 
assimilation of existing units to the nearest metric equiva- 
lent. 

The Metronolitan-Vickers Gazette. Fehrnary, 1922.—-This 
isene ineIndes an article on the Chester hulk snnnly scheme: 
notes on electrical procrese dnring 1921; and ‘* The Function 
and T imitations of Trenlatinn.” 

* Macrhanieo!) Tnhriestarc.”’ a renrint of a naner read hy 
Mr Anhrev B Smith hefore the Diesel FEneine Users’ As- 
gsaciatinn Tandon: The Aceneistinn. Price 4s. 

“Welfare Work,’’ Vol. TIT. No. 97. March, 1999 —This 
number contains a review of fartheaming indnstrial lecisla- 
tion: notes an the nrocrece of the welfare movement ahroad: 
and an article an ‘ Health Prohleme Affecting Tndnstrv,” by 
Dr W. FP Nearden. nort medical officer for Manchester. 

“M &C Machine Mining.” for March. Glescow: Messrs. 
Mownr & Canlenn,. Ttd Price Ad. noct free.—This issne eon- 
tains a number of interesting articles upon coal-cutting 
machinery and its emnlovment. 

" Modern Steam Cenerstore for the Efficient Ttilisation of 
Gaceons Frels, and the Fficient Reeovery of Waste Hent.”’ 
hv Mr P St G. Rirke MA... AMTC.FR. (Mecers. Snencer- 
Raneennrt T td \—Renrinted from the innrne! of the West of 
Sentlond Tron & Steel Institute. Glasgow: Fraser, Asher and 
Co.. T td. 

Tamn Publicitv.—Amone the manv wedding halls held in 
different narts of the conntrv in connection with the Roval 
marriage wae a verv enecessful one which tack nlace at 
Devonchire Park, Facthonrre An Osram “ exhihit ’? was 
ane of the nrize winners. The snhiect wore an “ Osram ” 
lamn enstume. and an Osram helmet. the word “* Osrem ”’ 
was neatly and nrominently printed an the enctume. and ap- 
pronrinte nnhlicity literature was in the hand. We nnrder- 
stand that Ncram drecsee have fienred at over a hnndred 
similar fnnetions dnrine. the nresent ceacson, have won many 
prizes. and have heen of valne tn electrical contractors, 


French Fxnorts Vast Year.—The value of the French ex- 
norts of dunamas, &e., in 1991 jie retyrned at 19 878 0M fr. 
that of electrical annaratns at 9 287000 fr.. and that of 
mechine tonis at 29.079 000 fr. These fienres comnere with 
AT NSN AM fr. in the ease of dynamne in 1990 and Faz NM 
fr. in 1919: electrical annoretne 196 963.00 fr. and 7.256.000 
fr.: and machine tools 69,780,000 fr. and 17,913,000 fr. in 
1997 and 1919 resnectively. 


The .Leinvis : Pair.—A Revter’s Trade Sérvice mescace 


states that fram the -point of view of attendance, the Fair 
held in Teinzte,.from March 4th to 11th, was a success, over 
140.0M% visitors having attended: T.arze numbers of orderé 
were bnoked:in--every ‘department.-but the feaf.is expressed 
that .miany of -these ‘orders will- be cancelled.- arid that the 
Yarious reservations made: bv the sellers as to delivery. ‘prices, 
&c.; will give rise-to eonsiderable-trouble: <> - 








' An Inquiry from Peru.—The Commercial Secretary to 
H.M. Legation at Lima, Peru, reports that a local company, 
| with head offices in the ‘United States, is desirous of entering 
» into communication with United Kingdom firms- in a posi- 
(tion to offer electrical material and fittings, electric elevators, 
electric motors, gas engines, water pumps, &c. The firm 
is erecting a number of buildings on behalf of the Peruvian 
church authorities who, it is understood, are in a position 
to effect prompt payment for the work: United Kingdom 
manufacturers and exporters can obtain the name and ad- 
dress of the company on application to the Department of 
“Overseas Trade. 


The Shipbuilding Trades Dispute.—According to the 
Daily Express notices were to be posted on Wednesday by 
the Shipbuilding Employers’ Federation making effective the 
cut of 10s. 6d. from the war bonus as from March 30th and a 
further cut of 6s. as from April 6th. This decision embodies 
the second, or modified, offer made. to the Engineering and 
Shipbuilding Federation at the negotiations which were 
broken off by the men’s delegates. The employers had then 
to consider whether they should stand to their original notice 
to make an immediate cut of 16s. 6d.. with another of 10s. to 
follow shortly. They have taken the more moderate line 
indicated. 

Bitumen Prices.—Messrs. Shell-Mex, Ltd., announce a 
further substantial reduction in their prices of Mex bitumen 
and other bituminous products. 


The Clocks at Waterloo.—Over two hundred’ impulse 
clock dials have been installed in the recently opened Water- 
loo Station, including a large four-faced turret clock sus- 
pended from the roof in the centre of the station. The 
whole of this installation was carried out by the Synchronome 


Co., Ltd., 


Social Event.—The third annual gathering of the South- 
port Electricity Mains Department staff was held on the even- 
ing of March 16th. The proceedings, which took the form of a 
hot-pot supper and social, were attended by the new borough 
electrical engineer, Mr. E. Moxon. The health of ‘“‘ Our New 
Chief’? was drunk with musical honours, and Mr. Moxon 
suitably replied. 


New French Companies.—Among the new companies re- 
cently formed in enn with the electrical industry in 
France are the Société Ta Bakelite (Matidres Plastiques). 
organised in Paris (175, Avenue de Choisy) with a capital of 
1.400.000 fr.; and La Compagnie Francaise des Procédés Emile 
Hachely (Appareils et Machines Electriques), with headquarters 
at Saint-Louis and a capital of 1,500,000 fr. 


Reduction of Capital.—Turner, ATHERTON & Co., TaD., AND 
RepuceD.—A petition for the confirmation of the resolution 
reducing the capital of the company from £175,000 to £140,116 
has been presented to the Hich Court, and is now nending. A 
list of creditors is to be made out as for April 27th, 1922. 


Patent Restoration.—An order has been made restoring 
patent No. 29,210 of 1911, granted to Henri Francois Etienne 
Sylvain Dusseris for ‘‘ Improvements in means for converting 
a continuous rotary movement into a step-by-step rotary move- 
ment.”” 


A Bastian Issue.—A lengthy circular has been issued by 
Mr. C. O. Bastian, the secretary of the Bastian Electric Co., 
Ltd., reporting upon the past difficulties and achievements 
and the present position of the company. The litigation with 
Messrs. May & Padmore, Ltd.. has been settled, and the nego- 
tiations with the B.T.H. Co., Ltd., regarding nickel-chromium 
resistance wire have been satisfactorily concluded, and in place 
of sub-contracting arrangements previously in force, the 
Bastian Co.’ now desires to establish the manufacture of its 
products in its own premises. This involves the equipment of 
a suitable factory. and necessitates the raising of £10.000 in 
first mortgage debenture bonds of £50 each (these will also 
nay off the existing £3.000 first and second mortgage deben- 
tures). The bonds are being offered to shareholders, creditors, 
and customers, and full particulars of the business of the com- 
pany can be found in the circulars just issued. 


Agricultural Electric- Supply in France.—The success of 
co-operative agricultural electric supply companies in France 
is shown by the fact that one such company or group of com- 
panies possesses 350 km. of line, supnlies 50 communes with 
power, and has a membership of 1,500. The company in 
question is the Co-onérative Acricole d’Electricité de la Région 
de. Longueil-Sainte-Marie, which held its general meeting on 
February 26th at Chevriéres. The report detailed the satisfac- 
tory results of the first year’s working, and the meeting sanc- 
tioned a dividend of 5 per cent., after providing for reserve 
fund. This company forms one of five co-operative concerns 
formed at the same time and grouped under a single manage- 
ment. 


Furnace Demonstrations in Holland.—Messrs. AUTOMATIC 
AND Errorrtc Fornaces, Lrp., have, made arrangements with 
the Riiksnijverheid T aberatorinm (Dutch Government, Indus- 
trial Taboratorv) at Delft, Holland, to give a week's demon , 
stration of Wild-Barfield furnaces to manufecturers in that 
conntry.. The demonstrations will statt om March Vi, and 
will continue .throngh the .week. . Dutch. ‘rea f;, the 

who Bre intefested™ in electrical or ‘mechairjca eng 
neering are invited fo attend. 
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The Johannesburg Strike.—The order calling off the strike 
of gold miners, empioyés of the Victoria Falls Power Co., and 
engineers came into force on March 17th. The men had been 
out 67 days in all. The mine-workers’ union, which numbers 
21,000 members, led the way by opposing a ballot as being 
impracticable, and passing a iesolution dissociating them- 
selves entirely from the revolutionary movement.—Reuter 
(Johannesburg). 


New Belgian Companies.—There has been formed at 
Brussels (34, Rue Van Schoor) the Enterprises Générales 
d’Electricité Belges et Etrangéres for the manufacture of and 
trade in electric cables, insulating tubes, &c. 

The Association Industrielle et Technique is the style of a 
company launched at Brussels (Rue de la Régence) for 
trade in electrical and mechanical appliances, &c. 

Henri Poulain et Cie. has been embodied as a company 
en commandite simple for trade in electrical appliances of 
all kinds for the undertaking of electrical installations. 
Offices at Lessines. 


Lead.—Messrs. James Forster & Co. reported on March 
18th :—‘*‘ Closing prices yesterday were £21 12s. 6d. for 
March, and £21 7s. 6d. for- June, against £20 17s. 6d. and 
£20 15s. resnectively at the end of last week. The rise is 
chiefly due to “‘ bear’ attempts at covering and reserve in 
selling by leading interests, and is certainly not due to in- 
creased consumptive demand, which, both in the domestic 
and electrical trades, continues very dull. . . . Germany 
is reported to be short of lead and stocks very. bare. The 
Board of Trade returns for February are :—Imports, 15,981; 
exports, 5,325; left for home absorption, 10,656 tons.”’ 


~amp Price Reduction.—A reduction in the price of Royal 
Ediswan. ‘* Kingolite ’’ lamps is announced, amounting to as 
much as 1s. 9d. per lamp in some cases. 





LIGHTING AND POWER NOTES. 


Australia.—Victoria.—The Victorian Cabinet has agreed to 
the extension of the Morwell electricity scheme to certain 
country districts, beginning with the territory between 
Geelong and Warrnambool, in the neighbourhood of the rail- 
way. The necessary works are being begun forthwith, and will 
be finished in from 12 to 18 months. The cost will be 
£160,000.—Reuter (Melbourne). 


Ayr.—Year’s WorkING.—The annual report of the electri- 
cal engineer (Mr. R. Marshall) for the past year records a 
total revenue to the electricity undertaking of £39,856, as 
compared with £31,358 in the previous year. Working ex- 
penses amounted to £27,089, leaving a gross profit of £12,767. 
After deduction of interest and sinking fund payments there 
was a net. surplus of £2,896. 


Bristol.—Loan.—Application is to be made to the Electricity 
Commissioners for sanction. to a loan of £42,750 for electricity 
purposes. 


Ceylon.— Water Power ScHEME.—The Government proposes 
to combine the waters of two of the head-streams of the 
Kelani Ganga, about 40 miles from Colombo, and to form 
a reservoir. It is estimated that electricity to the extent 
of 200,000 h.p. will be generated. The cost of construction 
and initial working expenses will amount to nearly 
£1,000,000 


Continental.—ITaLy.—Proposals have been submitted for 
the construction of hydraulic plant to harness the waters 
of the Upper Natisone River, between Udine and Julian 
Venetia. The central station would be erected at Stupizza, 
situated on the banks of the Natisone, south-west of 
Caporetto, between there and Cividale, in the Province of 
Udine. The estimated cost of the construction is 20,000,000 
lire. The generating station will be the first of its kind in 
the vicinity. In the Provinces of Venetia and Mantua the 
Government will also spend, 36,000,000 lire upon new hy- 
draulice works, including, among other projects, the Po- 
Brondolo Canal and the inland waterway between Venice 
und Milan, via Brondolo, Cavanella, the Po River, Cremono, 
and Lodi. 

France.—A scheme is in hand for harnessing the Dordogne 
River from Vernejoux to Argentat. The proposal includes the 
erection of several barrages and power stations capable of gene- 
rating approximately 100,000 h.p., the power being available for 
“gricultural and industrial needs throughout the region of 
the Centre. The cost of construction will amount to 
bout 400 million francs. Three barrages and three power 
stations are to be constructed from Vernejoux to Brivesac, 
giving a total output of 86.000 kW. The first barrage, which 
is to be built at the point known as ‘‘ Le Chambon,”’ will be 
114 m. high. It is claimed that it will be the highest .con- 
rn ig of its kind in the world.—Reuter’s Trade Service 

aris). +. 








Conway.—E ecrricity Suppty.—The Council has accepted 
the terms of the North Wales Power Co. for the supply of 
electricity in bulk,and ‘it is axiticipated’ that the laying of 
cables and distributing mains will shortly be commenced. 
Two sub-stations are to be erected. 


Criefi.—Etecrriciry Scueme.—The Electricity Commis- 
sioners have approved the Town Council's application for 
an Order to supply the district with electricity, and the 
matter is to be brought before Parliament. 


Drogheda.—Etecrricity Suppty.—The Corporation has re- 
referred to the Finance Committee a recommendation for 
public electric lighting. The services of an electrical engineer 
are to be secured. to submit an estimate of the cost, &c. 


Galway.—Fire.—The electricity works have been destroyed 
by fire. The damage is estimated at £15,000. 


Grays.—Loan.—The Urban Council has applied to the Elec- 
tricity Commissioners for sanction to a loan of £5,500 for a 
turbo-generator and other additional plant. 


Hartlepool.—Loan.—The Corporation is applying to the 
Electricity Commissioners for sanction to a loan of £7,209 
for mains and services. 


Howth (Co. Dublin).—Etecrriciry Suppty.—The Urban 
Council has decided to proceed with the electricity scheme for 
the Sutton district. 


Hull.—Eecrriciry IN Bouix.—The Electricity Committee 
has agreed to supply electricity in bulk to the Malt Co.’s 
works at Wincolmlee. The company has guaranteed to take 
one million units per annum. 


India.—Coonoor.—The Municipal Council has under con- 
sideration a proposal to supply the district with electricity. 
The cost of the scheme is estimated at Rs. 24 lacs, and the 
charge per unit at 6 annas. 


Kidwelly.— Water Power Scoeme.—The Council has under 
consideration a proposal to supply the town with electricity, 
and it is proposed to utilise the Gwendraeth River for this 
purpose. 


London.—Str. Maryitesone.—The Borough Council has re- 
ceived the sanction of the Electricity Commissioners to a loan 
of £15,000 for mains and services. 

HampsteaD.—The power station is to be closed and the 
anon will receive a supply of electricity from St. Maryle- 

one. 





Lydney.—New Power Sration.—The Norehard Syndicate, 
Ltd., have applied to the Electricity Commissioners for per- 
mission to erect an electricity generating station adjoining 
the Norehard Colliery. 


Milnrow.—AppPLicaTioN FOR OrRDER.—The Urban District 
Council has applied to the Electricity Commissioners for a 
Special Order authorising the Council to generate and dis- 
tribute electrical energy for public and private purposes. 


Portsmouth.—Extension or Suppty.—The Corporation has 
under consideration a proposal to extend its area of electricity 
supply to Havant and Emsworth. The estimated cost of 
laying mains and services and providing transformers is 
£15,800. 


Price Reductions.—Reductions in the charges for electri- 
city are to be made in the following districts: Ashton-under- 
Lyne, Hackney, Ramsgate, St. Marylebone, and St. Pancras. 


Storrington.—Postic Licutinc Reyecrep.—Two tenders 
for public lighting were recently submitted to the Parish 
Council, one from the gas company and the other from Mr. 
Hecks, who offered to light the streets electrically. The 
Council, however, decided not to accept either, with the con- 
sequence that there is no public lighting. 


Stratford-on-Avon.—Extensions.—The Town Council has 
passed plans for extensions to the works of the electricity 
company. 


Tynemouth.—Year’s WorkING.—The accounts of the Cor- 
poration electricity department (Engineer: Mr. C. Turnbull, 
M.I.E.E.) for the year ended March 31st, 1921, show a total 
revenue of £52,146, as compared with £34,851 in 1919-20. 
Working expenditure amounted to £22,846 (£13,642); capital 
expenditure out of revenue to £9,508 (£7,809); and capital 
charges to £7,063 (£6,629); leaving a net surplus of £2,895, 
comparing favourably with a loss of £293 in the preceding 
period. The number of units sold rose from 5,811,884 to 
7,516,571—equal to 104.4 units per head of population. The 
average selling price was 1.62d. per unit. Referring to the 
change of system from direct current to three-phase 4.c., 
the Engineer says that this must proceed, as, if the Cor- 
poration decides to put down a generating station of its:own 
when the present bulk-cupply agreement lapses, an‘ ‘a.c.’ 
station would be preferable. 
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Warrington.—New Svs-staTion.—The Corporation has re- 

ceived authority from the Electricity Commissioners to 

borrow the money required for the erection of a sub-station 
at Stockton Heath. 


West Kilbride.—Execrriciry SuppLy.—The Ayrshire North- 
ern District Committee has authorised the adoption of electric 
lighting throughout the district. 





TRAMWAY AND RAILWAY NOTEs. 


Chesterfield.—ExtENsion or Time.—The Minister of Trans- 
port has extended the time until May, 1925, of the Chester- 
held Worporation Acts, 1913-14, for the completion of the 
overhead equipment and other apparatus for working trolley 
vehicles and aiso for the completion of certain tramways. 


Continental.—ItTaty.—A_ railway is to be built between 
Adria und Ariano, in the Province of Rovigo, as soon as the 
necessary financial arrangements have been made. ‘he dis- 
tance between the two points is about 15 km., and a bridge 
is to be built across the Po River, over which the line will 
pass.—Reuter’s T'rade Service (Rome). 

France.—The Union Electrique Régionale has been formed 
at Civray (Vienne) to carry out the electrification of the lines 
from Civray to Rutlec and Sauze to Vaussais, and works con- 
nected with the production and distribution of electricity. 

Spain.—Application has been made to the Government 
for a concession for the construction and working of an under- 
ground electric railway in Barcelona, vetween the Plaza de 
Vataluna and the Calle de Gandwen. 


Fleetwood.—Track Renewats.—The Urban District Council 
has recomniended to the Blackpool Corporation that several 
lengths of tramway track in its area be renewed. 


Guatemala.—New Evectric Raibway.—An electric railway 
is to be constructed in the highlands of Los Altos.  Elec- 
tricity will be generated by hydraulic power. ‘The cost of the 
scheme is estimated at about £450,000. 


Keighley.—-Track ReNnewats.—The Tramways Committee 
has recommended that application be made to the Ministry 
of Transport for sanction to borrow £40,0UU for the purpose 
of reconstructing two and a half miles of singie track. [he 
Committee also proposes to increase the fares on each stage 
by 5U per cent. 


Llandudno,—Srrike.—A consultation between the manager 
of the Llandudno & Colwyn Bay Electric Railway, Ltd., and 
men of the permanent way, has resulted in union and non- 
union men of that section returning to work. There is no 
change in the situation as regards the drivers and conductors. 


London.—ELECTRIFICATION OF SUBURBAN RAILWays.—Agree- 
ment has been reached between the members of the Southern 
Railway Group in the matter of electrification, and the work 
is to be put in hand almost immediately. The L.B. & S.C. 
Railway Co. hopes to complete the Balham-Wallington sec- 
tion by the end of the present year. This will effect a con- 
siderable improvement in the cuburban services and com- 
plete a circular route. 

The S.E. & C. Railway Co. is to adopt a 1,500-3,000-V 
three-wire system, using conductor rails, states the Morning 
Post, and the first section of the work will embrace about 
94 route miles. The lines marked for early electrification 
are those to Dartford, Orpington, and Hayes, and a number 
of loops. 

UNDERGROUND “‘ SpeepING-Up.’’"—The ‘‘ Passimeter,’’ which 
was installed at Kilburn Park station on the Bakerloo Rail- 
way three months ago, having proved a success, it has been 
decided to install similar devices at other tube stations. 

BREAKDOWN.—Traffic on practically the whole of the Under- 
ground Railway system was held up for nearly half-an-hour 
on Thursday of last week, owing to the fusing cf a switch 
at the Tots Road power station. 


Newcastle-on-Tyne.—Strike Settiep.—The strike of the 
tramway employés, which had lasted for three weeks, was 
settled last Saturday. A ballot was taken, which showed a 
large majority in favour of resuming work cn the 48-hour 
instead of the 44-hour basis. The men have been promised 
full advantages under the National Agreement. 

Inguiry.—The Ministry of Transport has given notice that 
an inquiry will be held on Friday, March 31st, at Newcastle 
‘Town Hall into the application of the Corporation to amend 
the Newcastle-upon-Tyne Corporation Light Railway Order, 
by the inclusion therein of an additional railway. 


Swansea,—ExTENSION OF TiME.—The Minister of Transport 
has extended the time of the Swansea Corporation Act 
for the completion of tramways until August, 1922. 











. teLEGRAPH AND ¢:TELEPHONE NOTES. 





France.—Proposep TRANSFER OF TELEPHONE SERVICE.—A 
Bill has been introduced into the French Chamber to transfer 
the present State working of the telephones to private hands. 
‘The reasons given are that the State nas farea badly in the 
business and that the organisation 1s wholly antiquated. 
According to the statements of the opponents of Stave work- 
ing, in France there 1s only one telepnone to 143 inhabitants, 
while in Kngland the ratio is one to 54, in Germany one to 
59, and in the United States, one to 8. ‘Lhe connections 
between the towns, im particular, are in a@ most detective 
condition, owing to out-of-date and insufficient equipment. 
‘he bad condition of the State’s finance precludes the possi- 
bility of a thorough reorganisation. It 1s, therefore, pro- 
posed that the organisation should be transferred to a private 
company, which should be granted a lease of 30 years, the 
State sharing, with the staft, in the profits. 

Guernsey.—-Year’s Workina.—Lhe report upon the work- 
ing of the States Telephone Department for the year 1921 
shows « net pront of £511, the largest yet made; the profit m 
the previous year was £9U. ‘lhe number of lunes increaseu by 
144 to ¥%,0U6, but subscribers’ and public calls showed a de- 
crease, the total being 1,625,594. 

Sweden.—PRoroseD NEW StaTion.—According to Nya Dag- 
ligt Allehanaa, negotiations with the American muaio Cor- 
puration have taken a tavourable turn and the Leiegraph 
ooard has proposed to the Government to begin tue con- 
strucuon ot a great radio stauon, tne cost of waich 18 Cal- 
culated at kr. 5,uuU,U00U.—Aeuter’s Lrade Service (Stockholm). 

Switzerland.— WIRELESS IN THE ALPs.—lt is reported that 
M. Lacarne nas developed special Wureiess apparatus lor i- 
siallation in the Mont Bianc Ubservatory. ihe abnormal 
atmospheric and Weather condiions have made this wa 
ulmcuit task, but M. Lacarne has now established communi- 
cation between the observatory and the Kiel ‘Lower, and 
hopes to extend the system to other parts of the Alps. It 
has been suggested that this apparatus would be usetul in 
cases of acclaents to climbers, us help could pe sought trom 
the nearest centre. 

fhe Leiepnune vervice.—OVERCHARGING.—The London ‘ele- 
uruapu wnhd aelephobe Vommiublee, represeiliug the Ullalloee 
uf Votlumerce, tue FOrt vl 1000 Authuliby, wie 44.0.U., aud 
vvher voules, reports that 16 Muds Justuucduull 106 tue aducya- 
ions of OVercluurging by the U.F.U. Lor verepuoue service, 
opecinc cases ure quoleu, und the WOrsé shows UWial a suv- 
seribec Was Charged for v,010 Calis Wheel Oly %,v¢0 Lad veel 
andue., 16 1S acKuOWLeUgeU Liv 10 sume Cases te LIault les 
With the subscriver nimseif, Dut he Commuilee Winks tWiat 
the ubeention of luose Who record calls shouid be arawn ww 
# number of circumstances m which errors may occur. 
these include the non-notincation of the operator In cases 
of “ cut-olts,”” “wrong numbers,’’ “‘no reply,” &c. ‘Lhe 
Committee, whilst satisied that the Department is anxious 
to ensure accuracy, cannot admit that everything in this 
direction has been done. 

the Yimes reports that the Association of Chambers of 
Commerce protests against the arbitrary methods of the fost 
Office with regard to telephone accounts, many users being 
charged considerably in excess of the number of cails used 
without being able to obtain any redress. If the present 
method of recording calls 1s essential, it further desires 
strongly to impress upon the Postmaster-General that 
greater accuracy be observed. 

NeW LONDON-MANCHESTER CasLe.—It is stated that the 
underground telephone cable from London to Manchester 
is nearly completed, and_it is expected to bring it into service 
next month. A considerable saving in copper has been 
effected by equipping the cable with repeaters. At the com- 
mencement there will be a temporary repeater station at 
Leicester, but later permanent stations will be installed at 
Derby and Fenny Stratford. 

New Excuances.—A move has been made for a new 
telephone exchange for Bolton as the result of repre- 
sentations to the Postmaster-General that the existing ex- 
change is out of date and not equal to the demands of the 
town. Strong claims were pressed for an automatic service, 
but the common battery system was decided upon. Part 
of the equipment for the new exchange has already been 
delivered, and a large proportion of the interior and exterior 
wiring has been completed. During the second half of this 
year it is expected that Bolton will be fully equipped with 
a common battery system of telephones.—Daily Dispatch. 

At a meeting of Newecastle-on-Tyne Rotary Club on the 
17th inst., Mr. J. R. M. Elliott, Superintendent-Engineer of 
Newcastle Post Office, in the course of an address uvon 
** Telephones,”’ gave some interesting information on develop- 
ments in that district. He described the four systems 
in use, and said that the latest development, the automatic 
system, which aimed at the elimination of the overator, bad 
only been installed at one centre in that district, namely, 
at Darlington. At present there were 15 automatic ex- 
changes in the countrv, and six additional ones were in 
course of erection. In Newcastle the necessity for a new 
exchange, to take the place of the Citv and Certral Er- 
changes, had been under consideration for some time. A 
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site was available, and investigations and studies of com- 
parative annual costs were proceeding with a view to de- 
termining whether the system to be adopted should be 
manual or automatic. In the event of the decision being in 
favour of the latter it would be necessary to convert all the 
exchanges within a radius of a few miles of Newcastle to 
automatic also, in order to secure the best results. He men- 
tioned that the busy-hour number of calls in the Newcastle 
area alone was 11,500. The programme of new underground 
cables in hand was extensive; in Gateshead 11 miles of new 
cable was being laid, comprising 1,100 miles of wire; in 
Newcastle 27 miles of cable, comprising 5,000 miles of wire; 
and in Wallsend and Walker seven miles of cable, compris- 
ing 650 miles of wire, were in hand. Since the war new 
cable plant had been provided, or was in course of provision, 
for local development purposes at 42 different centres through- 
out the district. The total length of cable was 93 miles, 
and comprised 11,000 miles of wire, the total cost being over 
£150,000. In connecting up these cables nearly a quarter of 
a million joints had to be made. A main cable route was 
being constructed between Newcastle and Durham, and 
thence to West Hartlepool. The cables contained 5,000 miles 
of wire, and the cost of the work would be about £142,000. 
Dealing with long-distance*telephony and the use of the 
thermionic valve repeater, he said that a new cable route 
had been decided upon between .London and Glasgow, 
having repeater stations at 60-mile intervals. The route in 
that district would pass via Catterick, Darlington, Durham, 
Newcastle, Otterburn, and Jedburgh. Part of the work was 
already in progress. A new automatic telephone exchange is 
to be installed for the eastern district of Hull. This exten- 
sion of the automatic system is intended to meet demands 
which the present cable system cannot accommodate.—Daily 
Dispatch. : 

Proposed RepucTion or CHarGes.—The Select Committee 
of the House of Commons, which has been investigating 
several matters relating to the telephone service, has issued 
its report. The Committee considers that the telephone and 
telegraph services should be entirely separated, financially, 
from other Post Office departments, but should remain under 
the control of the Postmaster-General. With reference to 
charges, the Committee favours the continuance of the mes- 
sage rate as being much fairer in practice than the dat rate. 
An immediate reduction in charges of 10 per cent. is recom- 
mended, and it is thought that the administrative changes 
suggested will result in an almost immediate saving of 8 per 
cent. 


Wireless Telegraphy.—SournH America.—The Vossische 
Zeitung states that in order to avoid the erection of com- 
petive wireless stations in Argentina, the German Tele- 
funken Co., whose share capital is held half by the Berlin 
A.E.G. and half by the Siemens and Halske Co., is trans- 
ferring a portion of its hitherto dominating holding in the 
Trans-radio Argentina to the Radio Corporation of America, 
Marconi’s Wireless Telegraph Co., of London, and the 
Société Générale pour Télégraphie sans Fil. The Trans- 
radio Argentina is erecting a large wireless station in the 
vicinity of Buenos Aires, which it is expected will be 
brought into service in 1923. The Berliner Tageblatt says 
that the Wireless Transmarine Communication Co. (Draht- 
loser Ueberseeverkehr A.G.), of Berlin, will enter into close 
relations with the station at Buenos Aires.—Financial Times. 

IraLy.—A German company, having offices ia Rome, has ac- 
quired the whole of the patent rights of the Telefunken Co. 
(Germany) for Italy. A plan for the construction of a high- 
power radio-station has been presented to the Italian Govern- 
ment, which is considering the matter. 

Wrretess Apparatvs IN GERMAN ScHoots.—In reply. to a 
complaint made by the Vossische Zeitung that the Army of 
Occupation at Aix-le-Chapelle has seized the wireless appara- 
tus used for teaching purposes in one of the schools for 
higher education in that town, it is stated that this appara- 
tus was confiscated in accordance with the decision of the 
Inter-Allied authorities that scholastic establishments on the 
left bank of the Rhine, though allowed to use wireless appa- 
ratus for teaching purposes, must not possess sets capable of 
receiving or transmitting messages over great distances or 
having a power of more than six watts. The apparatus in 
question had a power of 1,000 watts.—Reuter (Brussels). 


The Telegraph and Telephone Service.—1920-21 Accounts. 
—The Postmaster-General’s financial statement regarding the 
services for the year ended March 3lst, 1921, has been pub- 
lished (H.M. Stationery Office, 6d. net). This shows that tele- 
graph revenue amounted to £5,585,381, expenditure to 
£8,126,990, and the net deficit to £3.728.779. The equivalent 
figures for 1919-20 were £5,741,415,. £6,775,930, and £2.636.123 
respectively. The telephone service had a revenue of £9,387,531 
an expenditure of £10,137,320, and incurred a net loss of 
£4.721.970. The 1919-20 figures were :—£9.232,063, £7,.545,829, 
and £1.961.710. The Imverial Cable Service earned a profit 
of £82.913 (£56.217), with a revenue of £239.319 (£208,720). 
The ‘ Point-to-Point’ Wireless Telegranh Service had an 
income of £749 and incurred a loss of £11.222. The Ship 
and Shore W.T. Service had a surplus of £6.860: the Anglo- 
Belgian Telephone Service made a profit of £11,645: and the 
Anglo-French Telephone Service produced a surplus of £18,575. 
The net working costs of generating stations were :—Black- 
friars, £58,014; and Savings Bank, £5,672. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ExectricaL Review in which the 
** Official Notice ’’ appeared.) 


OPEN. 


Ashton-under-Lyne.—<April 12th. 


Electricity Department. 
Eight 6,600-V equipments. 


(See this issue.) 

Australia.—MeLsourne.—May llth. Victorian Electricity 
Commissioners. 960 miles of aluminium steel-cored cable; 
3,000 lb. flat armoured wire; 4,000 lb. No. 4 tie wire.—-Reuler’s 
Trade Service (Melbourne). 

BrisBaNne.—April 25th. Met. Water Supply and Sewerage 
Board. Electrical equipment. pumps, and blowers at the 
Pinkenba pumping station and Luggage Point treatment 
works, including transformers, motors and blowers, motors 
and pumps, switchgear, and rotary converter; supply and 
erection of h.p. aerial transmission line, Breakfast Creek to 
Luggage Point. Mr. G. Johnston, secretary to the Board, 
Albert Street, Brisbane. 


Bediord.—April 5th. Electricity Department. 
h.p., and l.p. underground cables for 12 months. 
issue.) 


Belgium.—April 5th. Belgian Post and- Telegraph 
authorities at ia Salle Madeleine, Brussels. 1,520 metres of 
armoured lead-covered, paper-insulated cable and 551 metres 
of bare lead-covered, paper-insulated cable. 

April 10th. Municipal authorities of Esschen (Province of 
Antwerp). Establishment of an electricity distribution system 
in the town. Particulars from the Maison Communale, 
Esschen (Antwerp). 


Cheadle and Gatley.—April 38rd. Urban District Council. 
E.h.p., m.p., and l.p. mains and street lighting accessories 
(March 10th.) 

Croydon.—March 27th. Electricity Department. 
raising plant, consisting of water-tube boiler, &c. 
10th.) 

Douglas (Isle of Man).—April 10th. Corporation. Six 
miles 1.p., three-core, lead-covered cable, distribution pillars, 
service material, meters, &c. (See this issue.) 


Dundee.—April 20th. Electricity Department. One 12- 
panel d.c. switchboard, four 3,00U-amp. d.c. circuit-breaker 
panels, and three starting panels for rotaries. (See this issue.) 


Edinburgh.—April 15th. Electricity Department. Con- 
verting plant for lighting and traction, and d.c. switchgear, 
for the Portobello station. (March 1th.) 


Hove.—March 3lst. Electricity 
feeder switchboard. (March 17th.) 


India.—March 3lst. High Commissioner of India. Elec- 
tric cable. (March 17th.) 

April 7th. Inert electric cells, Leclanché cells and spare 
parts, i ' 

Kettering.— March 27th. Electricity Department. Two 
feeder cabies. (March 17th.) 


Liverpool.—March 27th. West Derby Union. [Electrical 
supplies tor three months. Mr. H. P. Cleaver, Union Ottices, 
Brougham Terrace, Liverpool. 


London.—L.C.C.—April 10th. Ash conveyor of the water- 
immersed, drag-link type, and ash hopper for the Greenwich 
power station. (March 1Uth.) 

March 27th. Wuring and fitting for electric lighting and 
power at the Stamford Hill Stores Depot. (March 17th.) 

LAMBETH.—March 28th. Board of Guardians. Installation 
of an electric lift and dismantling and removal of existing Lift 
at the Infirmary. Mr. J. L. Goldspink, clerk to the Guardians, 
Guardians’ Offices, Brook Street, Kennington Road, S.E. 

WANDsSWortTH.—April 12th. Board of Guardians. Installa- 
tion of electric lighting and fire alarms at the Swaftield Road 
Schools. (See this issue.) 


Loughborough.—April 14th. Electricity Department. 
E.h.p. switchgear, and extensions to d.c. switchgesr. (See 
this issue.) 

Rosslyniee.—Midlothian and Peebles District Asylum. 
Stores for six months, including electric fittings. Clerk and 
Treasurer, 19, Heriot Row, Edinburgh. 

Salford.—Tramways Department. Top covers for six 
tramcars. General manager, Tramways Department, 32, 
Blackfriars Street, Salford. 

South Africa.—Doursan.—April 19th. Corporation. Supply 
of consumers’ meters, &c. (see Etec, Rev., December 30th, 
p. 892). The closing date for tenders has been extended to 
April 19th. Firms not represented in South Africa are advised 
by the Department of Overseas Trade to forward tenders as 
soon as possible to Messrs. Webster, Steel & Co., 5, East India 
Avenue, E.C.3, the agents of the Corporation.* 

JOHANNESBURG.—April 12th. Municipal Council. 
0000 S.W.G., .4 in., round section, H.D. trolley wire.* 

Six 3,000-3,300-V cubicles* 


E.h.p., 
(See this 


Steam- 


(March 


Department. L.p. 


15 miles 











414 THE ELECTRICAL REVIEW. [Vol. 90. No. 2,313, Marcu 24, 1922. 








Spain.—The Board of Works of the port of Gijén has in- 
vited tenders for three 3-ton ‘electric cranes, the estimated cost 
of which is 351,000 pesetas. 

April 29th. Harbour Works Authorities, Alicante. Three 
electrically-operated cranes. Particulars from La Junta de 
Obras del Puerto, Alicante. 





Walthamstow. April 12th. Electricity Department. 
E.h.p. feeder cable pe l.p. distributor and public lighting 
cables. (See this issue.) 


Warrington.—March 28th. Board of Guardians. Elec- 
trical goods for three months. A. Bottomley, clerk, Bewsey 
Chambers. 


Wolverhampton.—April 12th. Board of Guardians. 
electric lighting installation at the Institution, Heath Town. 
(See this issue.) 





*A copy of the plan, specifications, and conditions of tender, 
&c., can be inspected at the Department of Overseas Trade 
(Room 84), 35, Old. Queen Street, S.W.1. 





CLOSED. 


Australia.—Me.sourne. City Council. Accepted :— 
Oil switches, £481.—Electric Equipment Co. 
Isolating switches, £101.—Tombs & Howcroft Pty., Ltd. 
3,000 gas-filled lamps, £1,350.—British General Electric Co., Ltd. 
In connection with the tender of Messrs. Lawrence & Hanson for 3,000 
gasfilled lamps at £1,212 (see Exec. Rev., January 20th, p. 96), the firm has 
informed the Council that owing to an error it is unable to execute the 
contract. 
Two Edison-type electric-vehicle batteries, £631.—-Tombs & Howcroft 
Pty., Ltd. 

Reason electricity meters, £432.—W. G. Watson & Co., Ltd. 

Two 2,000-amp. isolating switches, £340.—Met.-Vickers Electrical Co., Ltd. 
—Tenders. 


Sypney.—City Council. Accepted :— 
Fuse boxes and fuses, £2,250.—English Elec. Co. of . Australia, Ltd. 


Berkshire—County Mental Hospital Committee. Ac- 
cepted :— 
Reinstatement of the electric wiring and installation at the hospital, £5,862. 
—Mr. Wheeler. 





By a printer’s error in our last: issue two 
items from our Blackpool ‘‘ Contract Closed ’’ entry fell down 
into the ‘‘ Bradford’ paragraph. The one 1,000-kW rotary 
converter and the two 300-kW ditto were ordered by the 
Blackpool Tramways Committee. 


Chester.—Electricity Committee. Accepted:— 
Switchgear in connection with the supply of electricity to Hoole, £915.— 
Metropolitan-Vickers Elec. Co., Ltd. 


Denny (Stirlingshire).—Messrs. Malcolm & Allan have 
secured the contract for ‘an electric lighting installation at the 
parish church. 


Dover.—Town Council. Accepted:— 
Electric wiring at the Isolation Hospital, £103.—Mr. J. Martin. 


Edinburgh.—Corporation. Accepted:— 


Supply of time switches.—Venner Time Switches, Ltd. 


Eston.—Urban District Council. Messrs. Clough, Smith 
and Co., Ltd., have received the contract for the supply and 
erection of the overhead equipment comprising 700 poles, &c., 
and the supply and laying of about 43 miles of underground 
mains, in connection with the town lighting of South Bank, 
Grangetown, Normanby and Teesville. 


France.—The French Thomson-Houston Co. is reported 
to have obtained an order for 1,000 dynamos for the French 
State Railways for train lighting —Exchange Telegraph (Ant- 
werp). 


Glasgow.—Tramway Department. Recommended:— 

E.h.p. cable (lead covered) for Pinkston power station.—Hackbridge Cable 
Co., Ltd. 

Switches, for Parkhead depét.—English Electric and Siemens’ Supplies, 
Ltd. 


Corporation. Accepted :— 
Electrical installation at 750 houses in connection with the Mosspark 


housing scheme, £8,933, subject to the approval of the Scottish Board 
of Health.—R: J. Sinclair. 


Government Contracts.—The waenigg new Government 
contracts were placed during February, 1922 :— 


ApMIRALTY Contract anD Purcnase DeParRTMENT. 

Boiler-house equipment.—Ruston & Hornsby, Ltd. 

Underground supply cables.—Foote, Milne & Co. 

Electric traveller.—Stothert & Pitt,: Ltd. 

Electrodes.—Quasi-Are Co., Ltd.; Alloy Welding Processes, Ltd. 

Magnetic collision mat. —General Electric Co., Ltd. 

L.p. switchboards.—Whipp & Bourne, Ltd. 

Portable resistance testing sets.—Everett, Edgcumbe & Co., Ltd. 

Renneans armatures of electric generators.—W. H. Allen, Sons & Co., 
td. 

Carbon drive and circulating motors and spare parts.—Jas. Keith & Black- 
man Co., Ltd. ’ 


War Orrice. 
Electric cable.—Siemens Bros. & Co., Ltd. 
Electrical equipment.—English Electric Co., Lid. 
Electric fans.—General Electric Co., Ltd. 
Generator repairs.—English Electric Co., Ltd. 
Switchboards.—Drake & Gorham, Ltd 






Aim Ministry. 
Amplifiers.—Marconi Scientific Instrument Co., Ltd. 
Condensers.—Gambrell Bros., Ltd. 

Enginedriven pumps.—Rees Roturbo Manufacturing Co., Ltd, 
Valves.—General Electric Co., Ltd. 


Post Orrice. 

Telephone apparatus.—General Electric Co., Ltd. (Peel-Conner Telephone 
Works); Western Electric Co., Ltd. 

Testing, protective apparatus, &c.—Cambridge & Paul Instrument Co., 
Ltd.; Phoenix Telephone & Electric Works, Ltd.; Western Electric 
Co., Ltd. 

Submarine cable.—Siemens Bros. & Co., Ltd. 

Telegraph and telephone cable.—Enfield Ediswan Cable Works, Ltd.; W. T. 
Henley's Telegraph Works Co., Ltd. 

Jointing sleeves.—Dugard Bros.,, Ltd. 

Laying conduits.—Additional contracts for Jaying conduits in .London and 
different parts of the country were placed during the month. 

Lifts.—Waterloo Street Parcels Office: A. & P. Stevens. 

Manufacture, supply, drawing-in, and jointing cable.—Waltham Cross- 
Bishop’s Stortford: Johnson & Phillips, Ltd. Oldham-Huddersfield- 
Halifax: Pirelli-General Cable Works, Ltd. Stanmore-Chesham: 
Siemens Bros. & Co., Ltd. Walsall-Wolverh@?mpton-Wednesbury- 
Willenhall : British Insulated: & Helsby Cables, Ltd. 

Pneumatic telephone docket distributing tubes——London Trunk Exchange, 

O. (S.): Western Electric Co., Ltd. 
H.M. Orrice or Works. 

Engineering services.—Bethnal Green houses, electric wiring: Tredegars, 
Ltd. Frimley sanatorium, electric wiring: Alpha Manufacturing Co., 
Ltd. Teddington Laboratory, electric lift: W. Wadsworth & Sons. 
Storage battery: Chloride Electrical Storage Co., Ltd. Cable, &c. : 
Hackbridge Cable Co., Ltd.; Enfield Ediswan Cable Works, Ltd. 

Crown AGENTS FOR THE COLONIES. 

Battery material.—Pritchett & Gold & E.P.S. Co., Ltd. 

Switchgear.—Metropolitan-Vickers Electrical Co., Ltd. 

Telephones.—Phonopore Construction Co., Ltd. 

X-ray outfits —Cox Cavendish Electric Co., Ltd. 


CoMMISSIONERS OF PusLic Works, Duvus.in. 


Installation of electric lighting plant, Leopardstown Park Hospital.— 
Handley & Robinson, Ltd. 


London.—Sr. Pancras.—Electricity and Public Lighting 
Committee. Coal for the Electricity Department :— 

2,000 tons Bentinck j in. nutty slack, 23s. 2d. per ton; 500 tons 1 in. 
hard nutty slack, 22s. 5d. per ton; 500 tons Ramcroft hards, 35s. 6d. 
per ton.—J. H. Beattie & Co., Ltd. (accepted). 

Ash-handling plafit for King’s Road station, £2,555.—Underfeed Stoker 
Co., Ltd. (recommended). 

Srepney.—Electricity Committee. 
Supply of electricity to the Wapping hydraulic power station. Meters, 
£166.—A. Reyrolle & Co., Ltd. (recommended). 
Fu.tHaM.—Electricity and Lighting Committee.—The Com- 
mittee recommends the Council to authorise the acceptance by 
the Hammersmith B.C. of the tender of the Pirelli-General 
Cable Works of £5,065 for the cable required for the duplicate 
main in connection with the linking-up scheme. 
Water-circulating system :— 

Excavation work and erection of a reinforced concrete sump-screening 
well and culvert, £4,487.—J Cochrane & Son, Ltd. (recommended). 

Revolving screen with driving motor, cable, and connections, £1,513.— 
F. W. Brackett & Co., Ltd. (recommended). 

HAMMERSMITH. — Electricity Committee. Recommended 
(annual contracts) :— 

Stoneware conduit (£175).—Albion Clay Co., Ltd. 

Insulated wires (£141).—Enfield Ediswan Cable Works, Ltd. 

Draw boxes, frames and covers (£320).—W. Lucy & Co., Ltd. 

SToke Newinaton.—Electric Lighting Committee. Recom- 
mended :— 

Spare parts for e.h.p. switchboard (£109).—General Electric Co., Ltd. 

Hacxney.—Public Health Committee. Accepted :— 

Mechanical clinker loader, £630.—Ransomes & Rapier, Ltd. 


KENSINGTON.—Borough Council. Recommended :— 
Installation of electricity at the Town Hall, £925.—Rawlings Bros., Ltd. 


New Zealand.—With further reference to our note on 
page 57, Exec. Rev., January 13th, below we now publish from 
Tenders further particulars of the tenders accepted by the 
Public Works Committee in connection with the Mangahao 
hydro-electric power scheme :— 

Seven 4,000-kVA transformers (British manufacture), £16,574.—A, D. 

Riley & Co. 
Three 6,450-b.h.p. and two 3,250-b.h.p. waterwheels, £23,795.—Boving and 
Cc 


- 





‘0. 

Three 6,000-KVA and two 3,000-KVA generators, #£54,967.—Met.-Vickers 
Electrical Co. 

Delivery is to be made within 15 months. 


The contract for the supply of the steel pipe-line for the 
Waikaremoana hydro-electric power. plant is, states Tenders, 
being carried out by Messrs. Cory-Wright & Salmon, of Wel- 
lington, N.Z., at a cost of £12,510, and is now approaching 
completion. 


Stockton-on-Tees.—Electricity Committee. Accepted:— 
E.h.p., Lp., and pilot cables, £2,969.—British Insulated & Helsby Cables, 
Ltd. 





The Still Engine.—In a paper read before a Institute of 
Marine Engineers (Inc.) on March 14th, Mr. F. L. Martineau 
stated that the Still system could be applied ‘0 ‘any type of 
internal-combustion engine by the modification of a few 
details, with a resulting increase in output with the same fuel 
consumption. . Whereas the Diesel engine could only convert 
31 percent, of the heat value of the fuel into useful work, by 
changing it to the Still system, the proportion could be raised 
to 40 per cent. 
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FORTHCOMING EVENTS. 


Royal institution of Great Britain.—Saturday, March 25th. At Albemarle 
Street, W. At 3 p.m. Lecture on “ Radio- activity,” by Sir E. Ruther- 
ford, F.R:S. (Lecture IV.). 

Electrical Power Engineers’ Association: (Kent Section).—Saturday, March 
25th. At. the Church Institute, Maidstone. At 6.30 p.m. Lecture on 
“ Petroleum ;: its Insulating and Lubricating Power,” by Mr. E. A. Evans. 

iluminating Engineering Society.—luesday, March 28th. At the Royal So- 
ciety of Arts, Jolin Street, Adelphi, W.C. At 8 p.m. Joint discussion with 
the Royal Institute of British Architects: on “ The Lighting of Public 
Buildings; Scientific Methods and Architectural Requirements.” 

Nottingham Society of Engineers.—Wednesday, March 29th. At the Wel- 
beck Hotel. At 7 p.m. Paper on “* The X-ray Examination of Materials,” 
by Mr. J. F. Driver. 

industrial League ana C il.—Wednesday,’ March 29th. At Caxton Hall, 
S.W.1. At 7.30 p.m. Lecture on “ The Necessity for Educating the 
Worker in Industrial Economics,’’ by Major I. Salmon. 

institution of Electrical Engineers.—Thursday, March 30th. At the Institu- 
tion, Victoria Embankment, W.C. At 6 p.m. Paper on “ Applications of 
Electricity to Agriculture,"’ by Mr. R_ Borlase Matthews. 

(North-Eastern Centre).—Monday, March 27th. At Armstrong Col- 
lege, Newcastle-on-Tyne. At 7.15 p.m. Paper on “ Protective Apparatus 
for Turbo-Alternators,” by Mr. J. A. Kuyser. 

(North-Midiand Centre).—Tuesday, March 28th. At the Hotel Metro- 
pole, Leeds. At 7 p.m. Paper on “ Protective Apparatus for Turbo- 
Alternators,” by Mr. J. A. Kuyser. 

(East-Midiand Sub-Gentre).—Tuesday, March 28th. At The College, 
Loughborough. At 6.45 p.m. Paper on “ The Future of Power Genera- 
tion,” by Mr. A. H. Seabrook. 

(North-Western Students’ Centre).—Tuesday, March 28th. At the 
Houldsworth Hall, Deansgate, Manchester. At 7.30 p.m. Address by the 
Chairman of the N.W. Centre (Mr. W. Walker). 

Chemical Society.—Thursday, March 30th. At Burlington House, Piccadilly, 
W. At 4.30 p.m. Presidential address by Sir James Walker, F.R.S. 
8 p.m. Informal meeting. 

institution of Mechanical Engineers.—Friday, March 31st. At the Institu- 
tion, Storey’s Gate, S.W. At 6 p.m. Paper on “ The Milling of Screws, 
and Other Problems in the Theory of Screw-threads,”’ by Prof. H. H. 
Jeffcoat. 

Junior Institution of Engineers.—Friday, March 3lst. At Caxton Hall, S.W. 
At 8 p.m. Lecturette, ‘“‘ The Steel-smelting Shop,” by Mr. D. P. 
Dickinson. 

ee, Society.—Friday, March 3ist. At the Holborn Restaurant, 

p.m. Eleventh annual dinner (ladies’ night). 











THE “ELECTRICAL REVIEW” SERVICE 
DEPARTMENT. 


To enable us to complete replies to queries received this 
week we need the names of suppliers or manufacturers of :— 
Ferrilite Illumination strip holders. 
Banbury electric heaters. 
Roland-Wilde fuel calorimeter. 
Pascarella electrolier (used chiefly for railway work). 








NOTES. 


Bradford Electrical Contractors’ Dinner.—The fourth an- 
nual dinner of the Bradford branch of the National Fede- 
rated Electrical Association took place on March 17th. Mr. 
Armistead Smith presided over a large attendance, and the 
visitors included representatives of the municipal electricity 
authority, manufacturers of electrical ‘appliances, and whole- 
salers and factors. Mr. Percy Collinson (ex-president of tne 
Bradford branch and of the National Association, supporting 
the toast of the N.F.E.A.,, proposed by Mr. L. W. Douth- 
waite, said the great difficulty the contractors had always 
been up against as contractors had been to come to an under- 
standing with electricity supply authorities and manufac- 
turers. There were even yet electricity undertakings which 
were not content with their legitimate function, but insisted 
on entering into competition with the contractors, He be- 
lieved there was now a much better spirit and that full 
understanding would soon be reached. The municipal engi- 
neers declared that there was a distinct demand for the hire- 
purchase system in motors, and in the near future it would 
be essential for contractors to formulate a_hire-purchase 
scheme, or they could no longer stand in the way of the 
municipal engineer doing it. Mr. Collinson said he believed 
this was about the only stumbling block now to a definite 
understanding, and he hoped it would soon be removed. 
When he had asked manufacturers why they could not see 
their way to put the contractots on a fairer basis, they replied : 

‘Well, why should we? You presumably are claiming 
these discounts because you are retailers. Where are your 
showrooms? Where is your publicity? Are you pushing 
the goods enough ?”’ The manufacturer was prepared to do 
anything for anybody who was going to help to sell his 
goods, but the contractor was looked upon as not doing his 
best. Mr. Collinson said his own reply had always been: 
‘ Whilst you feed the contractor on skimmed milk he cannot 
afford greater showroom and publicity facilities and more 
travellers.’”” This question of showrooms, however, was 
certainly a very vital one. In Bradford they had a muni- 
cipal showroom. and Mr. Collinson believed the contractors 
had a good working arrangement with that department, but 
it was a question whether that showroom in itself was ade- 
quate, and whether the individual contractors should not 
have showrooms also; it was a question whether they should 


not co-operate either with the existing showroom or with 
each other for a showroom of their own.* The chairman, 
responding, said in Bradford the contractors were already in 
negotiation with the municipal department with a view to a 
publicity campaign. It might be only a comparatively small 
beginning, but they hoped it would grow. Mr. L. Jessop, 
proposing ‘‘ The Guests,’’ said the ‘membérs were glad to 
welcome the visitors, amongst whom they had Mr. ‘Thos. 
Roles (the city ‘electrical engineer), Mr. C. E: Allsop (the 
sales manager to the department), Messrs. Barnett and 
Parker (as representing the consumers’ department of the 
trade), Messrs. Douthwaite and Dyson (for the wholesalers 
and factors), representatives of the Metropolitan Vickers Co. 
and the General Electric Co. (for the general manufacturers), 
representatives of Messrs. Henley and the Liverpool Cable 
Co. (for cable manufacturers), and also contractors who were 
not members of the Federation. 

Mr. Thos. Roles, responding, said he had always recog- 
nised the contractors as very important auxiliaries to the 
electricity supply department; ‘all branches of the trade must 
pull together. The Association was for the good of the elec- 
trical business, and he considered that there was no city in 
the country in which there was a better class of electrical 
work done than Bradford. There was a feeling that the 
contractors were not doing everything they could do to foster 
the latent demand. He doubted whether contractors fully 
appreciated the great extent of that prospective demand, and 
as an illustration he instanced the immense ase of electricity 
for domestic purposes in America. The time would come 
when there would be very few good houses of £25 per year 
or so rental without an electric washing and ironing outfit. 
The Bradford Cornoration did not want to do the direct 
selling to the public if the contractors would do it. The 
Corporation wanted to sell electricity. As to co-operation 
for showrooms, when the Corporation showroom was put in 
hand, he had himself stated that if the contractors would run 
a co-operative showroom he would ask the Corporation not 
to proceed. In the matter of the price of energy, they would 
have to have an output of some fifteen million units to 
effect a material reduction, and the department would be 
thankful for the contractors’ help. 

Mr. Smith (General Electric Co., Ltd.), Leeds office. said 
that if the contractors could grip the suggestion made bv 
Mr. Collinson, it would be a great step forward. The average 
consumer did not know what could be done electrically, and 
it was up to the contractors to let him know. 

In the course of the evening an enjoyable programme of 
music and humorous monologue was provided by Messrs. T. 
Ackroyd, W. D. Wilson, T.. Bacon, A. C. Loxley, and A. 
Frillinghouse, all members of the branch. 

Appointments Vacant.—Plumber-jointer for the City of 
Carlisle Electricity Department; the Manchester Corpor: ition 
is inviting applications for the position of General Manager of 
its tramway undertaking. (See our advertisement columns 
to-day.) 


The. Language of Science.—Scientific reports do not often 
provide humorous reading, but the following comparison will 
show that this quality, even if unintentional, is not always 
lacking. Giambattista Porta, a Neapolitan philosopher who 
died in 1615, was requested to report his views on the lode- 
stone, which he did as follows. 

‘*I think the lodestone is a mixture of stone and iron, 
as an iron stone or a stone of iron. Yet do not think the 
stone is so changed into iron as to lose its own nature nor 
that the iron is so drowned in the stone but it preserves it- 
self; and whilst one labours to get the victory of the other 
the attraction is made by the combat between them. In 
that body there is more of the stone than of iron, and there- 
fore the iron, that it may not be subdued by the stone, desires 
the force and company of iron; that not being able to resist 
alone, it may be able by more help to defend itself. For 
all creatures defend their being; wherefore that it may enjoy 
friendly help and not lose its own perfec tion it willingls 
draws iron to it, or iron willingly comes to that.’’ 

More than three hundred years later, that is, early last 
year, a University professor, giving evidence before a Parlia 
mentary Committee on fuel supply, was reported as saying :- 

‘In the main it is correct, but not scientifically correct 
My talk might be criticised, part of this, in the analysis of 
coal. In analysing coal, called proximate analysis, coal is 
generally analysed for moisture, volatile combustion, fixed 
carbon and ash. Now the moisture in this coal is not the 
moisture that would appear in a piece of coal, but it is con 
tained in the coal. This moisture is driven off your coal in 
your analysis as practically boiling water. Volatile combus 
tibles comprise various constituents. Your fixed carbon is 
the remaining carbon contained in the ash. Following that, 
we know that the general accepted classification of coal in 
the lowest form is lignite, next bituminous. and next, gener 
ally speaking, is an anthracite. The classification of coal is 
a very difficult subject, and everyhody. who knows anything 
about classification of coal has a different idea from another 
man, but, generally speaking, between lignite and bituminous 
the distinction is in the moisture content of your coal.” 

How delighted he must have been when he read this effu 
sion. One cannat help wondering what he really did say! 

H. WiiiaMson, 
Member Faraday Society. 
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London County Council Committees.—The following Com- 
mittees have been appointed for the year 1922-23 :— 

Highways Committee—Mr. D. Davies, Mr. B. F. Galer, 
Mr. ‘1’. C. 4. Goff, Karl of Haddo, Mr. G. H. Hume, Mr. E, H. 
Kemp, Lt.-Col. A. C. H. Kennard, Mr. 8. March, Mr. C. W. 
Matthews, Mr. W. J. Morton, Mr. J. Osborn, Miss R. M. 
Parsons, Capt. G. E. Pierrepoint, Mr. F. W. Raflety, Mr. A. 
N. Scott, Capt. O. Wakeman, Mr. H. Ward, and Mr. W. J. 
Webb. A 

Stores and Contracts Committee.—Lt.-Col. E. Ball, Sir J. 
Benn, Bart., Mr. J. G. Butler, Mr. D. Cawdron, Mr. E. Cruse, 
Mr. D. Davies, Mr. F. Holmes, Mr. W. Hunt, Mr. W. C. 
Johnson, Mr. WW. J. Pincombe, Sir L. Pound, Bart., Mr. P. 
H. Reed, and Major 1. Salmon. . 

London Electricity Supply Committee—Mr. E. M. Dence, 
Mr. P. A. Harris, Mr. G. H. Hume, Sir C. Jackson, Mr. H. 
Mills, Lord Monk-bretton, Mr. H. Morrison, Mr. O. W. 
Nicholson, Mr. R. C. Norman, Miss R. M. Parsons, Major I. 
Salmon, Mr. E. Sanger, Mr. H. Ward, and Mr. W. J. Webb. 


Electric Arc Welding.—The object of Mr. A, T. Wall’s 
paper on the subject ot “ Electric Welding Applied to Steel 
Construction, with Special Reference to Ships,’’’ which he read 
to members of the Institution of Mechanical Engineers last 
month, is to call attention to the various ways im 
which electric welding is being applied to ship construction, 
and to indicate further possibilities in this connection for 
steel structures. Reference is also made to the necessity for 
taking reasonable precautions in carrying out this work, Elec- 
tric welding is now approved by registration societies for the 
survey of shipping, for strength parts of a ship structure. This 
may be said to be the greatest step made in this branch of 
industry, and it has demonstrated that an electrically-welded 
vessel can carry out successfully the work of a sea-going 
carrier. 

The author considers that there is very ample scope for the 
application of electric welding to the structure of a ship, 
or to any other steel structure. It would result in more 
efficient structures because of better joints with less material. 
If judiciously applied, the cost need not be greater than with 
riveting. ‘lhis 1s especially true if the increased earning 
capacity of w vessel, due to increased deadweight is taken into 
account, since first cost is by no means the only consideration. 
It would be expected that there should also be a reduced 
upkeep cost. Ihe saving of weight is of particular value in 
warships and high-speed merchant vessels, because the horse- 
power required to propel them can be considerably reduced. 
‘this saving of weight is also important in any structure 
which has to carry its own weight. A welded structure is 
more homogeneous than a riveted one. Further experience 
would appear to be necessary before saying definitely that, 
in a combination of riveted and welded joints, the greater 
slip of the riveted joints after the stress exceeds its elastic 
slip value would throw all the stress on to the welded joints; 
but in any case such a contingency should be avoided, because 
it would appear to be unwise to stress a riveted joint beyond 
its elastic slip value. 

With regard to the ultimate extensibility and contraction of 
area of a butt-welded mild-steel piece, these are not as great 
as in a plain piece of mild steel. This would not appear to be 
a drawback, because the extensibility of the weld at its 
breaking point is about sixty times its extensibility at the 
yield point, giving a good margin. If, in the future, steel 
is produced for structural work with higher mechanical quali- 
ties than the present mild steel, it follows from what the 
author says about riveted joints that riveting will not give the 
extra strength commensurate with the better steel, and weld- 
ing appears to present the best and probably the only solution. 
Spot or resistance welding is dangerous in structural work, 
because an oxide line must of necessity be produced at the 
junction between the two surfaces, and the unwelded portions 
act as leading cracks, causing failure through the oxide line. 

All that has been stated has been based on the assumption 
that the welding has been properly carried out. Good welding 
depends on the use of an efficient electrode and a capable and 
conscientious welder. The first condition can easily be met by 
specification and test. Lloyd’s Register, and it is believed 
the British Admiralty, have already framed tests which would 
satisfy them. Without doubt welders should receive special- 
ised training and should be morally incapable of doing scamped 
work or covering up bad work. It is now recognised by many 
practical shipbuilders that there are great possibilities in 
electric welding. 


Commercial Electrolytic Iron.—\ process of producing 
commercially electrolytic iron that has been developed in 
France is described in the Iron and Coal Trades Review as 
consisting of the electrolysing of a concentrated solution of 
ferrous chloride at a temperature of 75 deg. C. Cast-iron 
soluble anodes are used and a rotating steel mandrel forms 
the cathode; a current density of 1,000 A per sq. m. is em- 
ployed, and a deposition of dense, smooth iron of any 
desired thickness is obtained by the use of depolarisers. 
Moreover, there is no irregularity of wall thickness in tubes 
made by the process. Sulphide ores are mostly employed. 
and a new use is therefore found for the most abundant, and 
correspondingly cheap, American pyrrhotite ore. The National 
Tube Co.'s tests resulted in.a yield point cf §2,9090 Ib. of iron 






deposited per sq. in., the scleroscope hardness of 27 falling 
to ll upon re-heating, and the Brinell hardness of 158 to 
54, the elongation being 12 per cent. on an 8-in. strip. 


The Batti-Wallahs’ Society.—This Society held its annual 
general meeting at the Holborn Restaurant on Monday last, 
when a goodly and representative gathering was presided over 
by Mr. W. k. Ireland, the retiring president. Mr. Pooley, 
who has been the hon. secretary for the past twelve years, and 
Mr. A. J. Greenly, the hon. entertainment secretary, both of 
whom wished to retire, but felt unable to do so while the 
Society's affairs languished, now relinquish their posts. They 
are succeeded by Mr. M. Whitgift as hon. secretary, and Mr. 
E. G. Batt as hon. entertamment secretary. Mr. Edgar 
Barralet is the new president, with a strong committee, and it 
has been resolved that the festive meetings shall now be re- 
commenced, and an active season is in contemplation. The 
committee for 1922 is:—Messrs. A. W. Blake, Leslie Dixon, 
M. R. Gardner, R. Grierson, A. F. Harmer, and L. S. Richard- 
son, With officers as above. 


Service Notes.—Lieut. C. G. Ommaney has been appointed 
to the battle-cruiser Hood, flagship of the Atlantic bieet, as 
Squadron W.T. officer. Captain F. H. Masters, C.B.E., T.D., 
A.M.LE.E., from the London Electrical Engineers, has been 
promoted major in the general list of the Reserve of Officers 
of the Royal Engineers. Major K. W. E. Epvacumse, T.D., 
M.Inst.C.E., M.I.E.E., has relinquished his commission in 
the London Electrical Engineers, retaining his rank, with 
permission to wear the prescribed uniform. 


Miners’ Welfare Fund.—The committee appointed by the 
Secretary for Mines to allocate the fund constituted under 
Section 20 of the Mining Industry Act, 1920, has voted £12,000 
to provide for important research work in connection with (a) 
miners’ safety lamps, both flame and electric, and (b) coal 
dust dangers; and also the preparation of abstracts of research 
data both in this country and abroad. £1,000 was voted to- 
wards research in connection with the control of atmospheric 
conditions in deep and hot mines. All these research activities 
will be carried on under the supervision of the Mines Depart- 
ment. 


Synchronisation of Kinema Film and Voice.—A demon- 
stration was given, on March 3rd, at the Albert Hall, Leeds, 
of the invention of Mr. Claude H. Verity for the synchroni- 
sation of film and voice in kinematograph productions. By 
experiment over a considerable time past, Mr. Verity has 
produced an apparatus which certainty yields co-timing of the 
lip movements of persons on the screen with the sounds 
emitted from the electrically-controlled gramophone, although 
the typical defects of gramophone rendering, the scraping, 
the harshness and, at times, indistinctness of words, are en- 
hanced by the amplifier horns which have to be used, in con- 
junction with a microphone attachment, in order to spread 
the sound over a large building. Mr. Verity put his 
apparatus under a very severe test, having engaged a large 
hall, the acoustic properties of which are by no means of the 
best. The sounds reverberated considerably, also because, 
being a private view, by invitation, there was a comparatively 
small audience in proportion to the size of the place. The 
problem which Mr. Verity has yet to face is that of securing 
clarity of vocal enunciation whilst retaining tonal volume. 
The Verity system of synchronisation is based on complete 
electrical harmony between the projector, at one end of the 
hall, and the gramophone behind the screen at the other end. 
Attached to the projector is a revolution counter, and there 
is also a commutator for electrically operating the counter 
attached to the gramophone. The spindle on which this is 
mounted has attached to it a rotating contact which operates 
« parallel row of lights. At the gramophone end a second 
row of parallel lights is controlled by a similar contact maker. 
There is also a revolution counter showing the revolutions of 
the gramophone turn-table and working in conjunction with 
the rotating contact. The film is consecutively numbered to 
correspond with the numbers shown on the revolution counter 
attached to the projector. By this combination, each of which 
is essential to the other, it is possible to synchronise the 
gramophone and the projector so that for any length of time 
they do not vary more than one-twenty-fourth of a second. 
In case of the break of the film it.can be re-set, so that on 
starting up the machines, synchronisation is continued. 
Owing to each section of the film being numbered conse- 
cutively, it is possible to detect at a glance if a single picture 
of any section of film is missing or damaged, and black spac- 
ing is then inserted so that the film is always the same 
length until a fresh section can be secured. An automatic 
testing machine is employed for testing and showing if one 
picture is missing at any portion of the film. 

A company is shortly to be formed to place the Verity in- 
vention on the market. A public show of three weeks’ 
duration is to be given at the Albert Hall, Leeds, commencing 
April 3rd. Mr. Verity is a native of Leeds, and has an office 
at 168, Briggate. 


The Wimbledon Case.—As we go to press we learn that on 
Monday next, at 8 p.m., the Town Council will consider @ 
resolution to appoint Mr. A. E. McKenzie, M.I.E.E. (of the 
staff of Messrs. Sparks & Partners), chief electrical engineer 
to the Council, at a salary of £1,000 a year, as from June Ist. 
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A Transmission Line Dinner.—The landowners and 
farmers in the Amman Valley, over whose land the Swansea 
Corporation Electricity Department’s new overhead trans- 
mission lme to the Amman Valiey has been erected, were 
entertained to dinner at the Hotel Metropole, Swansea, on 
Friday last, by Messrs. Callender’s Cable & Construction Co., 
Ltd., who carried out the work. The line extends 16} miles 
from the sub-station at Manselton, Swansea, to the sub- 
station at Gelliceidrin colliery, brynamman, and there are 
three transmission lines and an earth line carried on 158 
poles. The route followed is over the Gellionen mountain, 
via the Clydach Valley, into the ‘Amman Valley, and a tap- 
ping tower is to be erected on the mountain for an exten- 
sion into Clydach. Contracts have already been entered into 
with three collieries for the consumption of about four mil- 
lion units, and negotiations are proceeding with other colliery 
undertakings. The bulk of the requirements of the Gorseinon 
Electric Lighting Co., will also be supplied by means of this 
extension. The Swansea borough electrical engineer, Mr. 
G. W. Burr, presided over the dinner. Mr. Foulds, secretary 
of Messrs. Callender’s, in proposing the toast of *‘ The Swan- 
sea Corporation,’’ pointed out that in extending the line 
beyond the borough the Corporation had undoubtedly given 
a great advantage to the outlying districts. Mr. Worsdell, 
of Messrs. Callender’s, proposed ‘‘ The Electricity Commit- 
tee,’’ and Lieut-Col. A. Sinclair, the chairman, in reply, 
emphasised the advantages which the farmers might derive 
from this transmission line for agricultural purposes. The 
toast of *‘ Messrs. Callenders,’’ proposed by the vice-chair- 
man of the Electricity Committee, Mr. George Colwell, was 
responded to by Mr. Foulds. 

Glasgow's Labour-saving Houses.—We regret that by a 
slip in transcription, in the last paragraph on page 296, the 
words ‘* 24 million kWh’’ were inserted instead of ‘‘ 2} 
thousand million kWh.” 

Cable Charts and Cable Calculations.—The article on this 
subject which we published in our last issue has attracted the 
attention of Messrs. Drake & Gorham, Ltd., who have sent us 
a specimen copy of a pocket ** Voltage- Drop Calculator ’’ based 
on the alignment principle which they have had in hand for 
some months and are about to issue. This is a very ingenious 
and useful contrivance; the scales are so chosen that the same 
graduations do duty twice over, and the whole thing measures 
less than 64 by 43 inches when closed. For convenience in 
use, a reference line on celluloid, rotating on a sliding centre, 
is provided. The device is thoroughly practical, direct read- 
ing, and just the thing for the pocket. 

The Electrical Wholesalers’ Federation, Ltd.—The March 
meeting of the Council of the E.W.F. was held in Birming- 
ham recently, at the invitation of the members of the Mid- 
land Section. At the election of officers, Mr. A. G. Beaver 
(Sun Electrical Co., Ltd., London) was unanimously elected 
to occupy the presidential chair for the ensuing year 1922-3, 
und Mr. A. Holman (Holman & Co., Glasgow) was elected 
vice-president. ‘The members of the Federation were specially 
invited to the DSritish Industries Fair at Birmingham, and 
were entertained at lunch by members of the Executive 
Council and the electrical exhibitors. 


INSTITUTION NOTES, 


The Institution of Electrical Engineers.—INvorMAL MEet- 
ING.—On March 6th Mr. EK. Ambrose opened a discussion 
on the testing of e.h.p. cables. Mr. Ambrose described in 
detail the latest form of the Delon testing apparatus; his 
remarks were mainly confined to the probiems arising with 
potentials of from 20,000 to 30,000 V and upwards on cables 
of considerable length. He pointed cut the failure of the 
ordinary loop and fall-of-potential methods for finding a 
fault of, say 100,000 ohms resistance on a long feeder. He 
also spoke of the tendency of the dielectric to melt and seal 

fault under testing. 

In the ensuing discussion Mr. W. E. Roaers, speaking 
from experience limited to medium pressures, thought that 
faults were generally self-evident and arose at joints or ter- 
a. 

A. F. N. Ricnarps, Dr. R. D. Girrorp, and Mr. E. F. 
maxkeiehe spoon next. Mr. C. Grover drew attention to 
the danger of quickly charging a cable under test and the 
importance of slowly discharging it. A charge would 
accumulate in a cable for some time after it had been dis- 
connected. and it was often important to leave it earthed 
for many hours. 

Mr. P. DunsweatH drew a diagram of a method of testing 
he had used before the Delon set came to his aid. 

Messrs. C. A. Neweut, A. G. Hinting, and O. L. Recorp 
followed, and then Mr. G. L. ADDENBROOKE spoke of the 
need for more attention to this subject. Cables cost about 
half the total outlay on an electrical system, but through not 
being as spectacular as the superstructure and machines the Vv 
got little or no consideration excent from the people whose 
duty it was to maintain them. Mr. W. E. BransHaw and 
Mr. A. G. Kennepy were followed by Mr. J. B. Spark, who 
outlined a single drop-of-potential method he had evalved 
Mr. AMEROSE, in conclusion, reviewed the points raised and 
the meeting accorded him a vote of thanks. 


NorTH-WeESTERN CENTRE.—There was a very large gather- 
ing of the members and their friends at the Manchester 
Municipal Coliege of ‘lechnology on March Wth to witness 
an exhibition of kinematograph films, two of the subjects 
being *‘ Telephone Inventions of To-day ’’ and ** Electricity 
in the Home,” exhibited by Mr. F. Gill. Mr. P. Torchio’s 
film showing tests on oil switches was exhibited by Dr. C. C. 
Garrard. 

Summer Meerinc.—The programme for the Institution's 
Summer Meeting is substantially the same as that arranged 
for last year, but abandoned on account of the coal strike. 
The first two days (May 30th and 3ist) will be spent in 
Glasgow, and visits will be paid to the Dalmarnock power 
station and a number of works. Excursions to Fort William 
and Kinlochleven are being arranged on June Ist and 2nd. 
Members wishing to participate are asked to communicate 
with the Secretary of the Institution before March 3ist. 

NortH-EasteRN CENTRE.—It had been arranged that the 
president (Mr. J. S. Highfield) should give an address upon 
‘The Primary and Secondary Education of Engineers’’ at 
the meeting of the Centre on March 13th, but he was pre 
vented from attending by ill-health. Mr. J. R. Beard delivered 
a lecture on his American impressions. 

LiverPoo, Sus-Centre.—The paper by Messrs. L. J. Romero 
and J. B. Palmer on the “ Interconnection of a.c. Power 
Stations ’’’ was read before the Sub-Centre on March 2th. 
The discussion was opened by Mr. Morton, who was followed 
by Dr. Marchant, Mr. Breach, Mr. L. B. Wilson, Mr. H. 
Midgley, Mr. Malpas, Mr. Rettie, and Mr. Dickinson. Mr. 
Romero replied to the discussion. 


Institution of Civil Engineers.—On March 2Ist, at an 
ordinary meeting of the Institution, Mr. W. Willox, M.A., 
read a paper on “ All-Electric Automatic Power Signatung 
on the Metropolitan Railway.’ The author traced the 
growth of the system from 1909 to the present time and esti- 
mated the saving in wages at £325 per week. The number of 
levers was reduced by the all-electric system from 645 to 
311, and during 1920 the cost of maintenance of the system 
only amounted to £123 per route-mile. 


Birmingham and District Electric Club.—On March 11th 
a paper on “ Ball Bearings, with — reference to Elec- 
trical Machinery,’ was read by Mr. Allen, of the Skefko 
Co. The lecturer gave an excellent pad of the physical, 
mechanical and mathemati¢al considerations which governed 
the design and construction of ball and roller bearings, with 
special reference to the investigations of Hertz, Striebeck 
and Goodman. Single-row and double-row  self-aligning 
bearings were explained, with the thrust capacity of each 
type. A number of figures were given, bearing upon trans- 
mission efficiency of plain and ball bearings, the coefficient 
of friction of ball bearings being given at .001 and of plain 
bearings, under good conditions, of at least ten times this 
figure. An account was given of recent experience and prac- 
tice on the Continent and in America, where large motors 
and rotary converters were being constructed with ball bear- 
ings with very satisfactory results. 


Junior Institution of Engineers.—At a meeting held in the 
Caxton Hail, S.W.1, on March 17th, an interesting lecture 
on ** Power Factor Improvement’’ was delivered by Mr. 
G. H. Ayres. The lecture covered the subject in a very tull 
manner, and was well illustrated by lantern slides. Mr. 
Ayres first went into the nature of the power factor of an 
a.c. circuit, showing how a low power factor necessitated 
additional plant to deal with a given load as well as re- 
quiring cabies of larger section—a serious item in long- 
distance transmission. Then the lecturer described in fairiy 
full detail methods of improving low power factor, dealing 
first with static condensers. Several types made by the 
British Insulated & Helsby Cables, Ltd., were illustrated. 
The Scherbius phase advancer and the Miles-Walker cor- 
recting apparatus were then described. The oscillator or 
vibrator designed by Dr. Gisbert Kapp was also dealt with, 
and various forms of this, made by a number of electrical 
firms, were shown on the screen. Comparative costs per 
kVA of the several methods were given. The lecturer also 
made mention of the ways in which electricity supply autho- 
rities encouraged good power factor and penalised low power 
factor, stating that the most practical method seemed to be 
to fix a *‘ datum ”’ line for charges, and deduct from or add to 
this in the same proportion as the consumer's power factor 
rose above or fell below the selected percentage. 


Chelmsford Engineering Society—On March 9th, Dr. 
Aitchison, of Birmingham, gave a lecture on “ Steel as an 
Engineering Material.’ The crystalline structure of steel 
was fully explained, illustrations being shown of crystals 
varying in size from minute particles to nearly four inches 
in length. During forging or rolling of the ingots these 
crystals are drawn out into fine fibres, and the properties of 
the metal vary considerably according to the direction of the 
fibres or grain in the test piece. Sharp corners and notches 
and small particles of slag in the steel frequently cause local 
stresses, and sometimes complete fracture of the part. The 
lecturer was of opinion that the actual composition of a 
steel was not so important as its condition and constitution 
with regard to heat treatment. 
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OUR PERSONAL COLUMN. ' 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the ELECTRICAL REVIEW posted as to their 
movements, 


The recommendations of the Salford Electricity Committee 
with reference to the resignation of Mr. J. A. ROBERTSON, 
borough electrical engineer, and his appointment as consulting 
engineer at a retaining fee of £500 per annum, part of his 
duties to be supervising the construction of the new generating 
station at Agecroft at a fee of £2 per cent. upon its total 
cost (see Exec. Rev., March 3rd, 1922, p. 310), came before 
a special Council meeting last week and the adjourned 
meeting on Wednesday this week. At last week's 
meeting there was a lengthy . discussion. The Com- 
mittee revised its original recommendation, substituting 
a fixed fee of £14,000 for 2 per cent. on the cost, 
but there was an amendment to refer the matter back 
on certain grounds, one of the points of controversy being 
whether Mr. Robertson should be permitted to employ the 
servants of the Corporation. Last week the amendment was 
adopted by 31 votes against 17, and the Council accepted a 
motion to adjourn for a week. When the Council met on 
Wednesday it transpired that there was misunderstanding in 
regard to the controversial point mentioned above. As a 
matter of fact, it had been proposed that from the sum fixed 
as the tees for the Agecrott station, Mr. Robertson was to 
bear the whole of the expenditure on technicat staff, ottices, 
preparation of specifications, drawings, «c. 

Mr. Robertson felt it to be necessary to relinquish the 

routine work of the Salford department when he was en- 
gaged by the Preston Corporation to construct a new power 
station, but the Salford Committee desired him to retain his 
connection with the department and act as consulting engi- 
neer. It is not surprising, therefore, that on Wednesday the 
Council reversed last week’s decision and referred the ques- 
tion of Mr. Robertson’s appointment as consulting engineer 
to a special meeting of the Council. 
_ It is announced that Sir WittiaM Nose intends to retire 
from the position of engineer-in-chief to the General Post 
Office, which he took up in June, 1919. He was knighted in 
1920. Sir William is 61 years of age. An account of his 
career, together with a photograph, appeared in the ELECTRICAL 
REVIEW for May 9th, 1919. 

An Adelaide newspaper stated early in January that it was 
reported that the chairman of the Municipal Tramways Trust 
(Mr. A. B. Moncrterr, C.M.G., C.E., M.LC.E.) desired to 
retire from the position, and that he intended to take a 
trip to England at a later date. Mr. Moncrieff was first 
appointed in 1910, for a term of six years, and when that 
expired, in January, 1916, he was selected again for another 
12 months, and so on until the present. He is now in his 
seventy-seventh year. 

Tenders states that Mr. C. H. Wicknam, of the Adelaide 
Tramways, has been appointed works manager to the Mel- 
bourne Tramways Board. 

Mr. W. T. Kerr having now left the City of Hereford Elec- 
tricity Department, asks that for the next few weeks all com- 
munications with regard to the West Gloucestershire Power 
scheme should be addressed to him at ‘‘ Netherwood,’’ Tupsley 
Hereford. é 

Mr. G. J. Stanuey, A.M.I.E.E., has changed his address to 
82, Queen’s Drive, West Derby, Liverpool. 

The Times announces the engagement between TREVOR 
F. D. Rose (late R.F.A.), only son of Mr. and Mrs. Rose, of 66, 
Portland Place, London, W., and Irene PHYLLIS, younger 
daughter of Mr. and Mrs. Hugo Hirst, of 40, Park Lane, Lon- 
don, W, and ‘* Foxhill,’’ Earley, Berkshire. 

Mayor H. O. Wratru, M.1.Mech.E., M.I.E.E., has been 
appointed manager of the Lighthouse Department of Messrs. 
Chance Bros. & Co., Ltd., Smethwick, Birmingham. 


Obituary.—Dr. J. T. Merz.—We regret to record that Dr. 
J. 'T. Merz, Ph.D., Hon. D.C.L., LL.D., Vice-Chairman of the 
Newcastle-upon-Tyne Electric Supply Co., Ltd., passed away 
at Newcastle-upon-Tyne on March 2lst. Dr. Merz, who was 
born at Manchester in 1840, at first devoted himself to 
chemistry, although he was also a mathematician of a high 
order. But in addition to his other extensive scientific and 
philosophical work, he was from an early date interested in 
the development of electrical supply. He was one of the 
founders of the Newcastle-upon-Tyne Electric Supply Co., 
established in 1889, of which he was for many years chairman. 
He was closely connected with, and took the deepest interest 
in, the expansion of this company from an electric lighting 
company into one of the most important power undertakings 
in the country. He was also, in 1881, a director of the Swan 
Electric Light Co., the first glow-lamp manufacturers 4n this 
country. In addition to all his business interests he also took 
a close interest in the question of technical education, and 
was for many years closely associated with the work of the 
Armstrong College, Newcastle. Among his numerous impor- 

+ tant literary works, the most notable were ‘‘A History of 








European Thought in the Nineteenth.Century,”’ ‘* Religion and 
Science,’’ and ‘‘ A Fragment on the Human Mind.”’ 


: Will.—The late Mr. J. C. Gieae, a director of the Abemleen 
Electrical Engineering Co, and of various other Scottish 
undertakings, left £50,340. 











NEW COMPANIES REGISTERED. 


Lelios Lamp Co., Ltd (180,339).—Private company. 
Regisiered Murtn asth. Capital, 22,000 in £1 snares. lo acquire the business 
ot A. de Jong, curried on at dt. Andrew's House, oz-4, Holborn Viaduct, &.C.1, 
and to carry on the busimess of eciectricians, eieclyical engineers, manulac- 
wrers of, and dealers in, and agents ‘lor ali kinds ol electric lamps, &c. ihe 
subscrivers (each with one share) are:—W. J. Woodhouse, 66, Cecile Park, 
Crouch tnd, N.8, articled clerk; 5. Groves, JZ, Presion Koad, brighton, 
Sussex, law stuvent. A. de Jong, signs as director, Registered office: s2-4, 
Hoiborn Viaduct, E.C, 


Workington klectric Power Co., Ltd. (180,361).—Private 
company. Negistered March loth. Capital, £2v,0 in £1 shares, 1o carry 
on the business of manulacturers and suppliers of electrical energy, &c. ‘Lhe 
first directors are:—S. Kelly, “ bryansefiud,’’ Maxwell Road, bangor, Co. 
Down, merchant; Mrs. M. nelly, no address given; 5. Moss, Station Street, 
Beast; I. 5. Durham, Hensingham Road, Whitehaven, mining engineer. 
So long as the St. Helens Colluery and brickworks Co., Ltd., hold £0,000 
shares they may appoint one of their directors to be a director ol this com- 
pany. Qualification (except such nominee, who requires none), £luwv. Re- 
munerauon as fixed by the company. Secretary: W. Addison. Solicitor; O, 
F. Ormrod, Whitehaven, Cumberland. 


Dalgetti Electric, Ltd. (180,308).—Private company. 
Registercd March latn. Cupital, £000 in £1 shares. 1o carry on the busincss 
ot electrical engineers for dealing in all contracts and sales of electrical 
fittings and materials pertaining thereto, &c. ‘he first directors are: W. E. 
L. bury, 3, Walverton Avenue, tringston Hill; R. H. Limming, 34, Caversham 
Road, Kingston; J. G. White, 3, Auckland Terrace, Kingston. Qualifica- 
tion, 30 shares. Kegistered office; 10, Conduit Street, W. 


London Lamps, Ltd. (180,314).—Private company. Re- 
gistered March 14th. Capitai, £000 in £5 shares. To carry on the business 
of manufacturers of and dealers in electrical and other lamps and apparatus, 
&c. The subscribers are:—G. C. Walsh, 69, Hatton Garden, E.C., electrical 
engineer; J. Mackay, 69, Hatton Garden, E.C., company secretary. G. C. 
Walsh is sole permanent director, Secretary: J. Mackay. Registered office : 
69, Hatton Garden, E.C.1. 


London Radio College.—The London Radio College, Ltd., 
has been registered as a ** private’? company with a nominal capital of 
£2,000 in £1 shares. The objects are: to establish schools for instruction in 
radio-telegraphy or telephony or other method of intercommunication, &c. 
The subscribers (each with one share) are :—A. E. Fournier, 18, Fleet Street, 
E.C., articled clerk; J. Ball, 18, Fleet Street, E.C., clerk. The directors are 
to number not less than two nor more than six. The Radio Communication 
Co., Ltd., shall have the right to be represented on the board by one-half 
of its members and to nominate one of such number to be chairman. Sub- 
ject thereto the subscribers are to appoint the first directors. Qualification, £50. 
Remuneration as fixed by the company. Solicitors: Amery, Parkes & Co., 
18, Fleet Street, E.C. No notice of situation of registered office was filed at 
time of incorporation. The file number is 180,296. 


Perfecta Electric, Ltd. (180,298).—Private company. 
Registered March 13th. Capital, £1,000 in £1 shares. To acquire “ The 
Perfecta Cinema Shutter ’’ from the patentee, J. H. Greenfield, and to carry 
on the business of kinema, theatrical and general maintenance work, electri- 
cians, mechanical engineers, &c. The permanent directors are:—J. T. Hall, 
557, Crookesmoor Road, Sheffield; J. H. Greenfield, 81, Pickering Road, 
Sheffield; A. G. Hides, 46, Owlergreave Road, Darnall, Sheffield. Gualifica. 
tion of first three directors: must be a member of the company; of other 
directors, £200. Remuneration, £20 each per annum. Solicitor: J. Baker, 29, 
Bank Street, Sheffield. 


Elite Electricars, Ltd. (180,386).—Private company. Re- 
gistered March 17th. Capital, £2,000 in £1 shares. To carry on business 
as indicated by the title. The subscribers (each with one share) are :—E. H. 
Lewis, 9, Plasturton Place, Cardiff, motor engineer; F. S. Munn, 158, Cathe- 
dral Road, Cardiff, engineer. F. S. Munn signs as director. Remuneration 
as fixed by the company. Solicitor: C. Crowther, 23, Abingdon Street, West- 
minster. 


Bideford and District Electric Supply Co., Ltd.—Prospec- 
tus of a company to be formed to acquire the benefit of two agreements 
entered into by S. I. Knill, of Barnstaple, sanctioning the construction of 
work for the supply of electricity in Bideford and Northam, &c. Capital, 
£25,000 in £1 shares (7,500 7 per cent. preference and 17,500 ordinary). Pro- 
posed directors :—Major W. Ascott, O.B.E., “‘ Westbridge,”’ Bideford; E. W. 
S_ Bartless, ‘‘ Glenburnie,”” Bideford; J. U. Fulford, J.P., ‘* Southcote,” 
Bideford; J. N. A. Houblon, M.I.E.E., “ Boxford,” Newbury; Sir Robert 
M. Hyslop, J.P., C.C., 139, Cannon Street, E.C.; H. N. G. Stuceley, J.P., 
“ Moreton,” Bideford; G. C. Smyth-Richarcs, “ Filleigh,”” South Molton 
Engineers and contractors: Crompton & Co., Ltd., London and Chelmsford. 
Solicitors : Hole, Seldon & Ward, Bideford. Secretaries and office (pro tem.) : 
Robert & Richard Blackmore, “‘ Alexandra House,”” The Quay, Bideford. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


East India Tramways Co., Ltd. (74,457).—Return dated 
December 8th, 1921. Capital, £100,000 in £1 shares (15,000 preferred, 35,000 
ordinary, and 50,000 Gceret. 7,476 preferred, 33,433 ordinary, and 50,000 
deferred shares taken up. £7,489 paid, including £6 paid on 24 preferred shares 
forfeited. £83,426 considered as paid. Mortgages and charges, nil. 


Brecknell, Munro & Rogers, Ltd. (79,766).—Capital, 
£150,000 in 2,200 pref. shares of £5 each and 278,000 ordinary shares of 10s. 
each. Return dated January 25th, 1922. 2.058 pref. and 174,820 ordinary 
shares taken up. 10s. per share called up on 160,767 ordinary and £5 per 
share on 2,058 pref. £90,673 10s. paid. £7,031 considered as paid on 14,062 
ordinary shares. Mortgages and charges, nil. 


Hexham and District Electric Supply Co., Ltd.—Deben- 
ture and mortgage both dated February 24th, 1922, to secure £23,000, charged 
on the company’s undertaking and property, present and future, including 
unealled capital and certain land and premises at Hexham Bridge End, North- 
umberland. Holders: D. M. Muir, Grey Street. Me=eestleon-Tyne; and 
T.-H. ‘Oxiley, 5, Princes Street, E.C. 








Iss 
aire 


£2, 
fut 


Bis 


(for 
ber 


lar 
clu 
fac 


of 


file 


da 
up 


da 
60 
pr 
re 





Vol. 90. No. 2,313, Marcu 24. 1922] THE ELECTRICAL REVIEW. 


419 





Bourne End and District. Electricity Corporation, Ltd.— 
Issue on February 28th, 1922, of £1,102 8s. 10d. debentures, part of a series 
already registered. 


Cesco, Ltd.—Debenture dated March 2nd, 1922, to secure 
£2,000, charged on the conpany's undertaking and property, present and 
future, including uncalled capital. Holders: Branch Nominees, Ltd., 15, 
Bishopsgate, E.C. 

Dubilier Condenser Co., Ltd. (in voluntary liquidation) 
(formerly Dubilier Electrical Syndicate, Ltd.).—Satisfaction in full on Novem- 
ber 7th, 1921, of debenture dated February 17th, 1920, securing £20,000. 


Burnham and District Electric Supply Co., Ltd.—Particu- 
lars of £750 debentures authorised October 5th, 1921; whole amount issued; 
charged on the company’s undertaking and property, present and future, in- 
cluding uncalled capital. 


Oldham, Ashton & Hyde Electric Tramways, 
faction in full on various dates from July 25th, 1916, to January Ist, 1921, 
of debentures issued under trust deed dated July 2lst, 1899, securing £15,800, 
filed March 14th, 1922 (liquidators appointed August 3rd, 1921). 


National Conduit and Cable Co., Ltd. (59,251).—Return 
dated December 3lst, 1921. Capital, £1,000 in £1 shares. All shares taken 
up. £7 paid. £993 considered as paid. Mortgages and charges, nil. 


Chadburn’s s (Ship) Tolegragh Co Co., Ltd, (56,572).—Return 
dated February 14th, Capital in £1 shares (60,000 pref. and 
60,000 ordinary). All shares taken up. ry per share called up on 50,000 
pref. and 50,000 ordinary. £100,000 paid; £20,000 considered as paid on the 
remainder. Mortgages and charges, nil. 


India Rubber, Gutta Percha and Telegraph Works Co., 
Ltd. (11,220).—Return dated December 14th, 1921. Capi- 
tal, £1,250.000 in £1 shares (750,000 ordinary, 250,000 pref., and 250,000 un- 
issued). All the ordinary and preference shares taken up and paid for in 
full. Mortgages and charges, £400,000. 


Central Electric Supply Co., Ltd. (53,080).—Return dated 
February 28th, 1922. Capital, £100,000 in £5 shares. All shares taken up and 
paid for in full. Mortgages and charges, £1,000,000. 


Perfect Burglar Alarm Co., Ltd. (112,522).—Return dated 
February 9th, 1922. Capital, £4,000 in 1,000 pref. and 3,000 ordinary shares 
of £1 each. 230 preference and 1,710 ordinary shares taken up. £1,382 10s, 
paid, being £1 per share on 1,210 and l5s. per share on 230. 500 shares con- 
sidered as fully paid. Mortgages and charges, nil 


Vaughan Crane Co., Ltd. (61,526).—Return dated Febru- 
ary Ist, 1922. Capital, £150,000 in 50.000 pref. and 100.000 ordinary shares 
of £1 each. 16,680 preference and 53.578 ordinary shares taken up. £43,469 
paid; £26,789 considered as paid. Mortgages and charges, £5,000 


Railway Finance and Construction Co., Ltd. (72,015).— 
Return dated January 12th, 1922. Capital, £100,000 in £1 shares. 92,292 
shares taken up. £6,576 paid, being £1 per share on 657 and 4s. per share 
on 29,595. £85,716 considered paid, being £1 ner share on 62,040 and 
lés. per share on 29,595. Mortgages and charges, nil. 


Satis- 


1922. 


as 








CITY NOTES. 


Sir Harry Renwick, K.B.E., presided 
at the annual general meeting on March 
14th, and in moving the adovtion of the 
report and accounts said that in spite 
adverse trading conditions the financial 
position of the company had been strengthened. While the 
revenue had increased by over 10 ner cent., expenditure 
had decreased hy about 6 per cent. These results were due 
to econoniies effected through improvements made in genera- 
tion and distribution, and much credit was due to the en- 
gineering staff. Rates and taxes had shown a rise of £18.000, 
making the rate of taxation .37d. per unit sold. almost three 
times the pre-war figure. At this point the chairman regis- 
tered a vrotest against extravagant municipal expenditure. 
stating that it was time an ‘“‘axe’’ was applied to it. Tt 
was only fair to savy, however, that manv authorities were 
seriously trving to reduce expenditure. He drew attention 
to the snbstantial increase in reserves which hed heen made 
during the vear. The capital expenditure had reached the 
ficure of £2 929.751. a net increase of £195.749 for the vear 
Turning to the workine of the company. Sir Harry Renwicl 
said that the units sold drrine the period under review hod 
risen by 1.666856 to 51,220.079. An addition of A908 kW 
had heen’ made to the comnanv’s connections. These in- 
creases, althouch not up te previous rates of increase. were 
cotisfactary, Early in 1990 the comnany applied to the 
Flectricity Commissioners for permission to erect a large 
station at Barking. Although an inquirv had heer held 
in Ovrtohor of that vear. the scheme was held un nerding a 
further inquiry. At last. however. nermissicn had been 
secured, a enecial Act bad been obtained and the estatior 
was dectined to nlav a lorde rart in the future eupnlv of 
electricity tq Tondon Referrne to the last Electricity 
(Sunny) Rill. the chairmen soid that there wes much nsefn] 
matter in tt. hnt several clauses reanired drastic amendment. 
esnecially that nermitting the erection of sonarate stations hv 
railwav eomnanies. Tn conclusion. he forecasted another 
successful yeu and increasing success 


The Svensk Hardeletidning states that 
the Elektricka AB. Volto has resolved 
te an inte leanidation The nerotiations 
which have heen nroceedinge for some time 
nast ta nrocure further canital have nroved wnsuccessful 
T™ 1990 the comnany wee reconstructed bv the share rapital 
heing reduced fram 50 900-kr. to 2.4500.000>kr.; and. pre 
ferance. shares for+R.OMLNM kp. ond new o wainare. charee far 
T ANDO tee wore subscribed... The vant, 1990. resulted. in. m 
be of 7 anneann ke. The nowepaper states that the cause 


County of 
London Electric 
Supply Co., Ltd. 


The Swedish 
Volta Co. 


eee 


_works for the year 
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of the company’s difficult position should be sought in the 
great expansion which took place in the favourable years 
of 1918 and 1919. The large workshop installations, which 
then were brought into existence, must have caused great 
losses in association with the considerable stocks. 


The report of the Schweiz. Gesellschaft 
fur Electrische Industrie, of Glarus, states 
that the 44 and 5 per cent. loan had been 
exchanged for 6 ber cent. cumula- 
shares, and the share capital reduced 
to 4,000,000 francs. Owing to exchange 
was _——— to pay any dividend on 
capital for 1921. The exchange deficiency 
rose from 27.88 millions of francs in 1920 to 29.90 millions 
last year. The year yielded a gross surplus of 650,000 fr., 
but as the legal redemption instalment of the exchange de- 
ficiency absorbed 1,660,000 fr., the past year closed with a 
loss of 1,010,000 fr. This compares with a loss of 22.33 
millions of francs in 1920, before the reconstruction of the 
company. 


A Swiss Invest- 
ment Company. 


tive preference 
from 20,000,000 
conditions it 

the preference 


THE connections to the company’s sys- 
tem during 1921 increased by 23,596 h.p. 
to 365,536 h.p. The profit was £347,219, 
against £392,643 for 1920. There is carried 
to reserve for plant renewals and im- 
provements £10,000, as against £30,000 in 1920, leaving 
£337,219, plus £13,091 brought forward, making £350,310 
available, against £372,241. From this £106,442 is required 
for debenture and loan interest (against £57,914); and 
£50,000 is put to reserve for special depreciation and con- 
tingencies other than equalisation of dividends (against 
£25,000). The dividends on the 7 per cent. and 5 per cent. 
preference shares require £179,885, but there is no dividend 
on the ordinary shares (this required, at 8 per cent., £103,814 
in the previous year), and £13,982 is to be carried forward. 
The expenditure on plant renewals and improvements during 
the year amounted to £9,441. ‘‘ The three months’ stoppage 
of the coal mines and the general depression in trade 
caused a serious reduction in the company’s output, and this, 
reameae ee with a continuance of high labour costs, has 
materially affected its profits. As a result the directors are 
unable to recommend the payment of a dividend on the 
ordinary shares. The additional capital expenditure on 
amounted to £801,862, and represents 
power station extensions, and additions to the company’s 
transmission and _ distribution system. This amount, 
together with £581,364, representing discount on, and ex- 
penses of, issue of debenture stocks, makes a total charge 
to capital account of £1.383,227. During the vear £1,383.109 
of first and £850,000 of second mortgage debenture stocks 
were issued: of this last-mentioned sum £750,000 was issued 
in December last. Prior to that issue a meeting of the 
second mortgage debenture stockholders was held, at which 
the authorised amount of the stock was increased from 
£500,000 to £2,000,000, and the rate of interest payable from 
5 to 6 per cent. per annum. The Whitehall Trust, Ltd., has 
been duly appointed to act as sole trustee for the first mort- 
gage debenture holders. 


The 


Newcastle-upon- 
Tyne Electric 
Supply Co., Ltd. 


profit for 1921. 
vision for estimated 
tion Profits Tax 
£502,524 plus 

ward; directors’ 

fees. and remuneration to works’ 
£9.665: interest on first debenture stock, £22,500; interest 
on second debenture stock, £10.000; dividend on preference 
shares, £30,000: interim dividend on ordinary shares to June 
30th, 1921, £37.500 These leave a disposable balance of 
£509,793. out of which there has been appropriated to de- 
preciation on buildings, plant, machinery, &c., £30.000; and 
transferred to first mortgage debenture stock redemption 
account £5,000. The directors recommend a further divi- 
dend of 63 per cent. on the ordinary shares, together with a 
bonus of 5 per cent., making, with the interim dividend, a 
total of 15 per cent. for the tear, absorbing £112,500; and 
leaving to carry forward £362.223. Though fully emploved 
during the first half of the vear, the factories were not so 
busv during the latter half, and there has recently been a 
decided diminution in the value of the orders received. 
Meeting, March 27th, at Liverpool. 
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Cables, Ltd. 


The annual general meeting was held on 
March 46th. Mr. H. R. Beeton presiding. 
In moving the adoption of the report and 
accounts. the chairman exvressed satisfac- 
tion at the results, stating that. in snite of 
difficulties. the vear under review had heen 
Although the total works costs had doubled 
the eamnany's prices had only risen by 38 
per cent. A new 1,500-kW turbo-alternator had been installed 
during the vear. but. owing to delays in delivery, the hene- 
fits from it were onlv obtained during the last month of the 
vear.. . This addition to the. plant would be sufficient to meet 
fhe demand for some. time to come. Tts cost (£39,000) wonld- 
provided entirely out of profits. Owing.to the coal .strike 
nt et adverse circumstances the. company’s ..net. profit 
ghtly reduced, The dividend, however, was main- 
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tained at the previous year’s level, and a larger sum was being 
carried forward. : 
Keterring to the Accessories Co., the chairman said that 
its assets were still worth their book value; it constituted 
one of their best customers; and contributed effectively to 
the supply business. 
After deducting £2,929 for debenture and 
Browett, Lindley bank interest, writing off £6,244 for depre- 
and Co., Ltd. ciation, and making provision for taxation 
and contingencies, there is a net profit for 
1921 of £14,058, plus £9,178 brought forward. After paying 
6 per cent. per annum (less tax) for the year on the prefer- 
ence shares, and a further dividend of 114 per cent., less tax, 
on preference shares, disposing of all arrears, a dividend of 
J0 per cent., less tax, is paid on the ordinary shares, leaving 
£10,737 to carry forward. A night shift has been worked for 
the greater part of the year, and the output constitutes a 
record in the company’s history, excluding the war period. 
The orders on hand are considerably less than they were a 
year ago, and the night shift has been stopped, but the new 
year has shown an improvement in the orders received. The 
5 per cent. first mortgage debenture stock, which fell due for 
redemption on January Ist, 1922, was renewed for a period of 
ten years at the rate of 7} per cent. per annum. Of the 
£50,000 authorised, only £20,000 has been issued to the public, 
and it is not intended to place any more at present. 


The balance carried to net profit and loss 

Urban Electric account for 1921 is £95,563, as compared 

Supply Co., Ltd. with £86,685 a year ago. After deducting 

debenture charges and income _ tax, 

amounting to £60,856, and adding £2,163 brought forward, the 

available balance of £36,869 is to be dealt with as follows: to 

reserve for depreciation, £25,000; one half-year’s dividend on 

the cumulative preference shares, £6,250); carrying forward 

£5,619. 

The following table shows the load connected in kW and 

the income from the undertakings in 1920 and 1921 :— 





Load in kw. Profits. 

mie —oo 

1920. 1921. 1920. 1921. 
Hawick oe se ue os 4,145 4,340 £10,758 £5,787 
Stamford = as - “a 1,934 1,726 1,858 3,298 
Weybridge and Walton .. os 4,470 4,43 5,601 9,160 
Godalming . ie .. 9,192 92,258 8,314 8,8 8 
Twickenham and District -. 12,677 13,141 22,3°9 29,291 
Dartmouth .. -” “ = 1,189 1,230 1,587 8,448 
Camborne, Redruth & Cornwall.. 9,662 9,756 4,735 6,336 
Newton Abbot é a x 2,097 91:9 2,840 5,382 
Grantham .. oe ee as 2,439 2,520 7,069 1,679 
Glossop oe ee ee ee 1,709 1,856 6,425 5,820 
Berwick ‘eis ae ee oe 1,386 1,654 2,449 8,291 
Caterham... os es oe 1,389 1,447 1,950 2.5°2 
Newbury 1,593 1,665 5,460 5,583 
Cornwall Co. a -— 7,200 i 
Penzance Co. ‘ ‘ 3 _ 621 751 

Totals .. ee -- 46,882 48,120 a 


The annual meeting was held on March 

Chelsea Elec- 15th. Mr. W. R. Davies (chairman), who 

tricity Supply presided, said that the accounts were even 

Co., Ltd. more satisfactory than those of last year, 
when he congratulated the shareholders 
upon the results. The directors were able, for the first time 
in 16 years, to present an absolutely clean balance sheet. It 
had taken this period to extinguish the founders’ shares for 
which a special Act was obtained in 1905, but their extinc 
tion was now accomplished, and the net profits would, in 
future, be wholly devoted to payment of dividends. The 
amount of debenture stock outstanding had been reduced 
to £89,670, and the depreciation fund, notwithstanding heavy 
withdrawals for the purchase of replacement plant, now 
stood at £205,000. So that if the company was bought out 
in 1931, the date of expiry of the present Provisional Order. 
the shareholders would receive at least the par value of 
their holdings. Mr. Davies hoped that future dividends 
would be larger, and also that charges would be lower. The 
bulk supply agreement with the Centrai Electric Supply 
Co. would eventually furnish all the power required in ex- 
cess of that provided by the company’s Diesel plant, which 
it was intended to keep in commission. The capital commit 
ments in respect of this bulk sunply would ultimately amount 
to between £35,000 and £40,000, but there were sufficient 
funds in hand for this purpose. Investments, valued in the 
balance sheet as £45,022, had a present-day value of £51,000: 
a certain amount of these would be sold to provide funds for 
taking the bulk supply. 
Mr. J. B. Braithwaite (chairman) pre- 
City of London sided at the annual meeting, held on March 
Electric Lighting 15th. He said that in spite of con 
‘o., Ltd. siderable difficulties the revenue had _ in- 
creased, and expenses had not increased in 
the same proportion. Referring to the Electricity (Supply) 
\ct, of 1919, which he thought had been greatly over-rated. 
he said that the net result of the Electricity Commissioners’ 
three vears’ work was the delimitation of the boundarv of 
the London district, but no scheme fpr co-ordinating the 
supvly had been anproved. 

The company’s Pankside station was destined to play an in- 
creasingly important part in the supply of electricity to Lon- 
don..and the company had been doing all it could to help for- 
ward the ealation of the problem. The Filectricity (Rapply) 









Bill, now before the House of Lords, contained, in its pre- 
sent shape, a number of clauses, which, the company thought, 
required considerable modification to render the measure 
effective. Companies were severely handicapped, as com- 
pared with local authorities, by the fact that their tenure was 
limited. An extension of tenure was essential, and the Com- 
missioners had stated that they approved of this extension 
“in principle ’’ for the London companies. 

Turning to the working of the company, Mr. Braithwaite 
said that considerable economies had been effected, and it was 
hoped that charges would be rednced during the current year. 
An extended tenure would greatly facilitate the return to pre- 
war prices. The new plant had been installed and would 
be running in a week or two. The capital raised during last 
year would be sufficient for the present; the chairman hoped 
that the next amount would be raised on more reasonable 
terms. 

The net profit for 1921, after charging de- 

Newcastle and benture and loan interest, and allowing 

District £14,000 for depreciation, is £8,101, plus 
Electric Lighting £13,955 brought forward. After paying 
Co., Ltd. 4 per cent. less income tax, £13,725 is 
carried fcrward. The coal dispute and 
trade depression had an adverse effect on the demand for 
energy. £1,520 of 6 per cent., second mortgage debentures 
has been redeemed and loans of £3,963 repaid. Capital ex- 
pended during the year £29,895, largely on mains for new 
consumers. Dr. J. B. Simpson as resigned from the board 
owing to ill-health. He had been a director since the forma- 
tion of the company, and chairman for the last 15 years. 
His son, Lt.-Col. F. R. Simpson, has been appointed chair- 
man. 


Direct Spanish Telegraph Co., Ltd.—The report for 1921 
shows that, after including £25,173 brought forward, and 
after paying income tax, loan interest, E.P.D. and Corpora- 
tion Profits Tax, the balance is £17,644. The preference and 
ordinary dividends of 10 per cent. require £9,465; £5,000 is 
put to reserve; and £3,179 is carried forward, subject to Cor- 
poration Profits Tax. The cables worked well during the 
year. 

Electro-Bleach and By-Products, Ltd.—At the annual 
meeting, on March 15th, the chairman, Mr. A. T. Smith, 
said that having regard to the troublous times they had 
passed through it was satisfactory to have been able to pay 
their preference dividend. They had been able to slightly 
reduce wages during the year, but he feared that the 
present labour troubles would have the effect of increasing 
prices again. 

British Thomson-Houston Co., Ltd.—Issue of £1,500,000 
7 per cent. debenture stock. It is announced that allotment 
letters and scrip certificates should be forwarded to the com- 
pany’s office, Crown House, Aldwych, W.C.2, for exchange 
for definitive certificates. - 

Carmarthen Electric Supply, Ltd.—The accounts for 1921 
show a profit of £886, plus £644 brought forward. The 
directors recommend that £545 be transferred to the depre- 
ciation fund, and after paying the preference dividend the 
ordinary shares are to receive 5 per cent. (less income tax), 
leaving £497 to be carried forward. 

Pritchett & Gold and E.P.S. Co., Ltd.—The financial 
Press reports a dividend of 10 per cent., less tax, on the 
ordinary shares. £10,000 is put to reserve, and £29,063 is 
being carried forward, subject to income and Corporation 
taxes. 

Isle of Wight Electric Light and Power Co., Ltd.—The 
directors, according to the Financicr, are paying 10 per cent. 
on the preference shares for the two years ended April, 1920, 
putting £10,000 to renewal fund, and carrying forward £583. 


British Aluminium Co., Ltd.—Final dividend at the rate 
of 5 per cent. per annum on the ordinary shares, making 5 
per cent. for the year. £20,000 to depreciation reserve; 
£10,000 to reserve; £14,791 carried forward. 


County of Durham Electrical Power Distribution Co.— 
Profit for 1921, £60,952, plus £1,274 brought in. Dividend of 
114 per cent. for year on ordinary shares, carrying forward 
£842.—Financial Times. 

Robey & Co., Ltd.—Dividend of 23 per cent., less tax, 
on preference and ordinary shares; £1,000 to provident fund 
for employés; carrying forward £26,517. 

Lianelly and District Electric Lighting and Traction Co., 
Ltd.—Dividend on the ordinary shares for 1921, 7 per cent.., 
less tax; carried forward £472. 


Madras Electric Tramways (1904), Ltd. 
at the rate of 6 per cent. per annum. less tax, 
the preference shares. 

Liverpool District Lighting Co., Ltd.—The directors an 
nounce a dividend of 5 per cent., less tax, for 1921. 

Metropolitan: Vickers Electrical Co., Ltd.—The directors 
recommend a dividend on the ordinary shares of 124 per cent., 
less income tats; for the year 1921. 
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Prospectuses.—The Navsari Electric Supply Co., Ltd.— 
We have received a copy of the prospectus of this company, 
which was issued in India a short time ago, inviting sub- 
scriptions to a first issue of 40,000 ordinary shares of Rs. 10 
each at par, 2,000 of which were taken up by the vendor 
(Mr. A. K. Modi, the proprietor of the Pioneer Electric Co., 
of Bombay), the remainder being offered publicly. The com- 
pany was to purchase Mr. Modi’s business, named above, 
and the Navsari electric licence 1921 granted to him by the 
Government of Baroda for electricity supply for all purposes, 
except in bulk. A power station is to be put down and dis- 
tribution will be a.c. with overhead mains. The Tata Engi- 
neering Co., Ltd., has prepared a scheme under which the 
buildings, plant, and four miles of street lighting and over- 
head mains, will cost Rs. 3,50,000. 

Jutland Telephone Co., Ltd.—This week an issue of £500,000 
in 54 per cent. sterling bonds of £100 each has been advertised 
n the London Press at £93 per bond. The capital and in- 
terest are unconditionally guaranteed by the Danish Govern- 
ment. The proceeds will be employed for the extension of 
he company’s system. 

The list was closed early on Monday morning, the issue 
having been well over-subscribed. 


Kensington and Knightsbridge Electric Lighting Co., Ltd. 
~The ordinary general meeting was held on March 16th. 
Ool. R. E. Crompton, C.B., chairman of the company, who 
presided, said he was glad to tell them that the wave of bad 
trade had not affected the company as it was feared at one 
{ime it would do. When they considered the high cost of 
coal and material and the heavy taxation, local and other- 
wise, they had every reason to congratulate themselves upon 
the satisfactory balance-sheet. which was placed before them. 
He hoped that this good progress would continue, so that 
they might be able to supply energy to customers at a de- 
creased rate.—Financial News. 


Stock Exchange Notices.—Dealings in the following have 
been specially allowed by the Committee under Rule 148a :— 

Cordoba Light. Power & Traction Co.—75.571 ordinary 
shares of £1 each. fully paid, Nos. 600,001 to 675.571. 

Cordoba Light, Power & Traction Co.—300.000 7 per cent. 
cumulative preference shares of £1 each, fully paid, Nos. 1 
to 300.000: 365.811 new 7 per cent. cumulative preference 
shares of £1 each. fullv naid, Nos. 300.001 to 665.811. 

Marconi’s Wireless Telegranh Co.—20.0% ordinary shares 
of £1 each. fully naid. Nos. 2.913.259 to 2.933.258. 

be undermentioned have been ordered to be officially 
quoted :— 

Cordoba Tight, Power and Traction Co.—75.571 ordinary 
shares of £1 each. fullv naid (Nos. 600.001 to 675,571). 

Marconi’s Wireless Telegranh Co.—20 0M ordinary shares of 
£1 each, fully paid (Nos. 2,913,259 to 2,933,258). 


Midland Electric Corporation for Power Distribution.— 
The Financial Times reports that the net profit for 1921 was 
£105 858. plus £18,517 brought in, making £124.375. After de- 
ducting interest on debenture stock and loan, depreciation on 
plant, machinery, &e., amount written off commission and 
expenses of issues of debentures and shares and expenses 
during construction, transfer to debenture stock redemption 
uccount £500, to reserve £5,000, preference dividend and in- 
terim ordinary dividend, there remained £47,404. The direc- 
tors recommended a further dividend on the ordinary shares 
of 6 per cent., making 10 per cent. for the year, carrying for- 
vard £30,604. 


German Companies.—The Badische Landeselektrizitétsver- 
sorgung Gesellschaft, of Carlsruhe, has just invited applica- 
tions for 5 per cent. debentures to the extent of 300,000.000 
marks. issued at 100% ner cent. Anonlications are also being 
invited by the Oberhayerische Ueberlandzentrale Gesell- 
schaft, of Munich, for 6.00) new shares of 1,000 marks each, 
issued at a premium of 180 per cent. 


Hadfields, Ltd.—Final dividend of 6d. per share, making 
5 per cent., free of tax, for the year. 


Bell Telephone Co., of Canada.—The net earnings for 1921 
were &2.276.421, after providing $2.549,715 for denreriation 
and $595,000 for taxes. Interest charges absorbed $1,168,800. 
and after providing for dividend of 8 ner cent., a deficiency 
remains of $776.009. Surplus and reserves stand at 
$99,501,399.—Financier. 








STOCKS AND SHARES. 


TurSDAY EVENING. 


Tue City talks of cheaper money after the present comparative 
‘ tightness *’ is over, but it is doubtful whether any real hope 
of a reduction. in the Bank Rate is entertained as likelv to 
materialise on this side of Easter. The first quarter of the 
vear is. of course, the most productive from the point of view 
of the Trea#try, berauxe taxes poor in at an especially rapid 
cate apying the lact few weeks of the potion'’s financial year 


The Government has plenty of money in hand, go there is no 
particular call for national borrowing. In spite of an occa- 
sional spasm of stiller rates, the present position tends to make 
for ease in the money market, and, therelore, increases the 
possibility of another fall in the Bank Rate. Stock Kxchange 
markets retiect the considerable amounts of capital available 
for mvestment, and prices are weil maintained in most in- 
stances. ‘Lhe volume of business, however, is smalier than 
that of two or three weeks back, and the unrest in domestic 
labour circles, in South Atrica, India, Kenya, bgypt, and eise- 
where is imposing something of a check upon the willingness 
of the pubiic to invest their money in Stock Exchange 
securities. 

All the electricity companies have now presented their ac- 
counts. In some cases, the meetings have been held, and the 
County of London function produced an interesting speech 
from Sir Harry Renwick, the chairman, who took a broad 
view of the outlook for his company and for London electricity 
as well. He confessed himself an optimist, and gave chapte1 
and verse for his expectations that the future holds every pro 
mise of hopefulness for extension of the use of electricity in 
bulk. Shareholders in other electrical companies cannot fail 
to derive satisfaction from the prospects which open up for 
the industry, and not even Parliament is likely to be able to 
retard the progress which the current year should witness. 

The Brompton & Kensington company made a profit last 
year of £41,000, or about £1,900 less than that for 1920, while 
the profit of the Charing Cross & West End, namely, £100,400, 
showed a reduction of about £2,400, though the City under- 
taking wiped this out with a profit of £111,300, an increase of 
about £48,000. The City of London’s £231,300 profit was 
£20,000 up, and the County of London, with £342,000, showed 
a gain of £98,000. Chelsea’s £43,400 is £1,500 better, and the 
Metropolitan company announce a profit of £114,200, being 
some £7,000 up. St. James’s made £10,000 more than in the 
previous year, and the South Metropolitan topped £100,000— 
some £17,500 higher than the profit in 1920 The Westminster 
figures showed little variation from those of the previous year. 
The current number of the Economist gives an exhaustive table 
of the gross annual earnings of the principal London com- 
panies for the past seven years, adding the figures of 1913 for 
purposes of comparison. They are as follows :— 


Gross REVENUE. 


} 1913. | 1915. | 1916. | 1917. | 1918. | 1919. | 1920. | 1921, 
| 


£ | £ £ £ £ £ £ 2 
Brompton & Kensington | 56,482) £6,469 5° 878) 61.898, 58,75, 74,015 103,87: 110.130 
Charing Cross, W, End .. 151,240|188,9 +4/159,473 165,136 193.8% | 265,655) 111,045 312,499 
Do. City .. es . «149, 81%) 168,357 176,46+ 212,54: '288,07+| $91,323 118,746 489,772 
..| 72,602] 71,480 76,314 S660 | 86.69 92,629 15, 0 120,416 
. |811,822/309.050 30.752 347,979 89.85¢ | 121,1'6) 49,891 #76456 
255,67: [298,269 318,066 379,83 451,81) 576,116 598,62¢ 769 634 


Chelsea ee 

City of London 

County of London 

Kensington & Knights- 
bridge “ ° 

London 

Metropolitan = 

St. James and Pal! Mall 

South Metropolitan 

Westminster 


81,8°9| 71,478 68,055 78,711) 78,968 95,871' 197,14) 138.105 
162,851/2'3,96 222,40F 22¥,08 245,539 305,109 72,280 398,674 
2 7,606/229 20) 277,909 318,216 348 72t '13,059/5'6,'94) 88,471 
16,161) 190 844 43.072 161,15 '60,216 08.467) 27.959. 54,197 
65.635) 80°76 95,88 '31 ¥80''67 23 166.9 199 0 7.216.819 
256, £00/247,060 264,624 306,18) 286,71. 362,88%) 04,010 187,098 





To complete the comparison it is necessary, of course, to 
have a statement of expenses. These are the statistics 


EXPENSES, including REPAIRS and MAINTENANCE. 


_- 1913, 1915. | 1916. | 1917. | 1918. 1919. 1920. 1921. 


£ £ £ | £ £ £ £ £ 

Brompton & Kensington 24,981 30,074) 31,940 31,580 40,272 44,684 69,469) 6y,089 
Charing Cross, W. End 6%,#€6 70,(68 73,31) 108,266 103,267 167,242 208,214 219,116 

Do. City 80,684 94.590) 110.999) 149,1°3 147,158 273,721/355,08' 398.493 
Che'!sea 85,952 36,888) 44,635) 51,04 56°88) 5969: 78530, 76,979 
City of London 89,721 61,06 |199,11))209 52f 2 8.25 41,124) 43,182) 145,149 
County of London 120,53: 150,393) 186,192 /226, 34 272,38) 38,643 45,37: | 127,482 
Kensington & Knights- | | 

bridge 

Londen ; aS 
Metropolitan . “s 
St. James’ and Pall Mall 
South Metropolitan 
Westminster ee 


47,679 41,591) 42,69° 50,184 53.22+, 73,17¥) 97,107,194,099 
91,10) 186,27 |167.19 |163,2 © 167,56. 09,8 8)272.7": | 91, aR 
111,417 '37, 50/16',009 81.549 (8,112 24 .6 3'318,6%6| 329,991 
94,010 9,702) 115,076) 128,306 130,°5 170,4+1) 187,01 (20 ,951 
24.065 31,886) 45,3 3 °6.967 10',84F 96,887 116,21 | 16,198 
154,254 1.6,6¥4 167,056 188,08 204,259/2 6,186 15,7 €/| '48,8.9 


Substantial improvements in price are shown on the week 
by Charing Cross ordinary, County ordinary, Kensingtons, and 
Westminster ordinary, all of these being ex dividend, while 
gains of half-a-crown have occurred in the cases of Londons. 


St. James’s and several others. Amongst the provincial shares, 
Bournemouth & Poole rose to 74. North Metropolitan 7} per 
cent. debentures at 107 are 2 points higher. Edmundson’'s 
ordinary stand at half a guinea; the 6 per cent. cumulative 
preference are in demand at about £3, and the 6 per cent. 
non-cumulative at 35s. or more. Urbans are 10s., and the pre- 
ference rather nominal at 30s. 

English Electric debenture improved to 88, and the prefer- 
ence shares at 16s. 3d. are half-a-crown higher. General Elec- 
trics recovered to a guinea. Metropolitan-Vickers enjoyed «a 
sharp rise, on the announcement of a dividend making 12} per 
cent. for the year against 8 per cent. a year ago. The prefer- 
ence at 2 1/16 are another 1/16 up, and the ordinary shares 
advanced to 22s. Electric Constructions at £1 are Is. 3d. 
better: British Instlated ordinary rose to 37s., on the dividend 
of 63 cept., with the usual 5 per cent. bonus, making 15 per 
cent. for the year The profit for net year shows 9 remarkabls 
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increase. India-Rnbber shares at 13s. 9d: are 1/16 lower. The 
Cable manufacturing group remains hard, with Henleys at 
38s. ex dividend. Callenders 44 per cent. debenture rose 3 to 
764. Telegraph Constructions at 24} are ex dividend. 

Marconis have come to the front again, with a rise to 40s., 
at which price there are buyers. Marconi Marines stiffened to 
26s. 3d.. and the market as'a whole gives evidence of more 
vitality ‘than has characterised it recently. Cable stocks are 
mostly steady. Western Telegraphs at 18§ are 4 lower, and 
Globes eased off to 18}, while Anglo-American Telegraph pre- 
ferred and deferred are both a little down. The reactions, 
however, in comparison with the previous advances, are 
trifling. The newly issued stocks and shares and debentures 
hold their. prices with noticeable firmness. 

British Electric Traction ordinary is changing hands on the 
basis of 43, and the preference about 72. The 5 per cent. 
debenture stock is 76. Metropolitans at 37} xd. are 2 points 
up. Underground Incomes, after a rise to 73, reverted to 71}. 
There is not much doing in Districts. A small amount of the 
company’s 4 per cent. guaranteed stock is offered at 663, show- 
ing a return of 6 per cent. on the money. It is not often that 
any of this stock comes to market. Anglo-Argentine Tram- 
Ways are quiet, and Brazil Tractions lost a point. Mexicans 
remain stagnant. City of Buenos Ayres ordinary ‘at 4 are 5s. 
higher. Shanghai Electric Constructions—a very narrow 
market—gained 10s. at 18. 

The rubber market holds up fairly well, but there is no trade 
worth mentioning in the shares. Engineering and armament 
prices are scarcely affected by the lock- out and its develop- 
ments. Babcock & Wilcox keep good at 2%, and certain of the 
armament shares are slightly better than they were a week 
ago. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home Execrricity ComPaniEs. 


Dividend, Price 


—— Mar. 21, Riseor Yiela: 

1920, 1921. 1922, fall. p.c. 
Brompton Ordina: oe oe eo 2 12 1k a8 6 6 
Charing Cross Ordinary ee ee 8 9 6xd + vs 710 0 
do. do, do. 44 Pref. .. “a Bg - 618 4 
Chelsea... oe ee ee 6 6 4h + 3 613 4 
City of London . ld 14 34/- +2/3 7115 7 
do do. 6 per cent. Pref. .. ee 6 6 1 — 600 
County of London 8 8 1lixd + 728 
do. do. 6 per cent. Pref... 6 6 94xd _ 6 116 
Kensington Ordinary . ee ee 9 10 6 +4 8 6 8 
London Electric. . 24 4 1g +A 9654 
do, do, 6 per cent. Pret... ° 6 6 4h +a 1565 
Metropolitan 7 1 $4xd _— 715 7 
do 44 per cent. Pref... 4 4% BA - 68 7 
St. James’ and Pail Mall ee ee 19 Tkxd + 8 5 6 
South London .. ee 7 7 ei +2 812 4 
Sonth Metropolitan Pret. oe ee 7 7 1 -- 6465 
Westminster Ordinary... o 10 68xd +4/- 711 0 

TELEGRAPHS AND TELEPHONES. 

Anglo-Am., Tel. Pref. .. ee oe 6 6 96 --1 650 
do. Def. .. ee ee la lh 214 —4 84246 
Chi'e Telephone oe ee ee 6 6 5a ~ 611 7 
Cuba Sub. Ord. ee ee oe 7 7 vb +4 908 
Eastern Extension . ee ee €6«—2810 10 184 - 6 81 
Eastern Tel. Ord. ° ee eo 10 187 - 6 6 8 
Globe Tel. and T. Ord. oe ee BB B® 18: —} 6 81 
do. do. Pref. oe 6 103 on 611 7 
Great Northern Tel. .. ee - 2 2 284 - 8 8 8 
Indo-European .. ee ee eo BD ® BS - 7219 
Marconi .. oe o «95 15 2 + vs 710 G 
Oriental Telephone Ord. ee eo 123 19 I — 6 00 
United R. Plate Tel. .. ee ee 8 8 63 *516 5 

West India and Panama ee - Ni Nil 6: _ Nil 
Western Telegraph .. “ ie 10 10 le: — % 76 


Home Rams, 


Central London Ord, Assented 


62 
Metropolitan > oe on 13 14 B74 +2 6 0-0 
do. District 7 - Nil wN Q7xd + 4 8141 
Underground Electric Ordinary -- Nil Nil 2 _ Nil 
do. do. ° - Nil Nil 5/6 -- Nil 
do, do, is: Jen ‘ ee 4 2 714 — *5 12 0 
Forzien Trams, &0, 

Anglo-Arg. Trams, First Pref, ite 1 _ 890 
do. do. 4nd Pref. wh a tt +h 717 2 
do. do. 6 per cent. Deb. 5 5 ™4 - 618 4 

Brazil Tractions - MM Ni £9 --1 Nil 

British Columbia Elec, Rly. ‘Ptoe... 6 6 r4 - 716 6 

do, do. Preferred .. 6 98)- 58 --2 718 0 
do, do. Deferred B 194). 585 2 *10 13 0 
do. do. Deb 4 6 ‘4xd _— 679 

Mexico Trams. 5 per cent. Bonds .. N N 68: _ a 

do do. 6 per cent. Bonds .. Nil Nil 97; -1 Nil 

Mexican Light Common ee oe BW. WB 1 _ Nil 

do, Pref. sec - Ni WNil _ Nil 
do, Ist Bonds *.. - Ni 6 — 00 
ManvracTurrne ComMPanIEs 

Babcock & Wilcox oe ee 16 % - 6 11 

British Aluminium Ord, ee - 410 10 15/- — _- 

British Insulated Ord, ee o 1 16 87/- +9d. 8 2 

Callenders ee ee - 6 15 13 _— 8 ll 

- 64 Pref. .. ee ee 64 1 _ 6 7 

Crompton Ord. .. ee ee oa 10 15/- _ 48 6 

Edison-Bwan.... « 10 — 4/- _ a 
do. . do. 6 per cent. Deb. ao" 5 62 - 81 

Electric Construction .. ee ee 0 10 1 +7 WW 0 

English Electric oo ee oe 8 8 ayR - 18 17 

do. eee ee ee 6 6 16/8 +2 77 

Gen. Elec, Pref... ee ee ee a | 20/9 _ 6 5 

aan poe ee es ee 4 4 = . +9d. 9 10 

) Aa oe oe ee e- /-x _ 718 
do, a Peat. ee ee ee ee 4 & a - 612 

In@ie-Rupber. .. co of oo B° = te — te = 

Met.-Vickers Pref, .. ee ee . 8 8 Ie + 715 

Bierhens Ord, .. os Ar «- Q Ww 95)- - 6 0 

Telegraph Con, .5 «25 22 « 8 Mixd'  — 4k ° 419 


* Dividends paid free of Income Tax, 
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MARKET QUOTATIONS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances 


Wednesday, March 22nd. 








CHEMICALS, &c, | tapeat | tonge sss veh 
e Acid, Oxalico .. . «+ «+ perlb. 84d. 4d. ine. 
6 eee ad (large crystal) wo 258 
a Ammonia, e " oo 
a Bisulphide of Carbon ee oe ” ° ee 
a Borax ee oe os’ £83 £2 inc. 
a Copper Sul te ee ee ee ae £27 #2 dec. 
& Potash, Chlorate .. ee -- per lb, 6d. to 54d. ee 
a - Perchlorate ee ee ” Tid. Se 
a Shellac . +. per cwt 218 10s. 20/- inc. 
e sulphur, Sublimed Flowers. es - 213 10/- ine. 
Lam oe ee ee ” 212 | a0/- ine. 


. § Sods, Chiorase ee os «- per lb, 





| d, | o- 
——_ ee se «+ per ton 7 ee 
: Sodium jichromate, casks «+ per lb, | 53d. 
METALS, &c. 
b Aluminium, Ingots .. ee +» per ton £120 ee 
b es Wire .. ee «+ per lb. 1/9 to 2/6 oe 
b Sheet | 1/6 to 2/- ee 
Bab bitt’s Metal and wnat friction Metal— 
Grade ee ° ++ pertonnet | £147 ee 
Grade II .. - ee e pa | £106 
Grade LII . me | £62 ° 
c Brass (rolled metal 2” to 19” basis) per ib, gd. a 
c » Tubes (solid drawn) oa a | mie te l- “ 
ec, eo ee ee ‘ $e 
c Copper Tubes (solid drawn) os - lylg 
c » Bars (best selected) ++ per ton £90 
CGC n _— ee ee ee ee yo~4 | “ed 
c oe ee ee ee ” - 
d 3. (Blectrolytic) Bars cs Fin 10s. |10/- to 60/- inc, 
d ects ee 446 10s a 
a : Wire Rods.. |, £71 10s. 10/- to &0/- ine. 
@ » H.C. Wire.. per lb. 10a to 103d. | a 
: Ebonite Rod © ee os ee - ~ 
no German fine “wire” ies vs 2/6 ef ee 
A Gutta-percha, fine .. ee ee ” 12/6 en 
hr India-rubber, Para fine ee 1ld. 
i Iron Pig (Cleveland Warrants ae as +» per ton Nom. “ 
i Lied Ene ah Pig —— .«. ea 15 10/- in 
oro or a Ss. - ic. 
ag Mercury we ae ee, we per bot. | £10 10/- to £11 
e Mica (in original cases) = «+ per lb, > oat 
© medium .. = - to 8/- 
e Ps ” * e+ pa 10/- to 20/- & ap 
p Phosphor » plain ting a jt 
Dp 2 » drawn bars and rods a 1/34 
p a os ee strip & sheet ae j Msg ee 
p . ire.. ee ee 1/33 . ine. 
o Platinum e ° ee ee per "oz. £19 lu) 9u/- dec. 
d Silucium Bronze Wire ee e+ perl. 12 | ie 


r Steel, Magnet, in bars ee ee ” \- : 
Block (English) te ee POF toD |£148 10s. £143 15s. 1°J- to 15/- inc. 
ao» Wire,Nos.ltol6.. «+ per lb. aj 





Quotations rouge 


od Db: 
a G. Boor & Co. Sinai 
b The British Aluminium Co., Ltd, 4 Eaward y e 
c ‘Thos, boiwon & Dous, a, / Boiling & 
d Frederick Smith & Go, } Richata Jonnecn & Nephew, Lad, 
. & Bo: a P. Ormiston & Sons. 


e ns. 
f India-Rubber, Gutta-Percha and o Johnson, Matthey & Co., Ltd. 
T Works Co., Ltd. p C. Ulifford & Sun, Ltd, 
re W. F, Dennis & Uo. 








A High-voltage Single Transformer.—Another achieve- 
ment has been added to the list of engineering feats of the 
Westinghouse Electric & Manufacturing Co., U.S.A., by the 
— of the highest-voltage single transformer’ ever 

uilt 

The 1,000-kVA transformer is capable of delivering 1,000,000 
volts above earth potential and was built for the company’s 
experimental labatory at Trafford City, Pa. It is believed 
to be the only single transformer of such high voltage in 
operation, and it has some novel winding features. _ It is.of 
the core form construction and the windings contain nearly 
70 miles of wire assembled on the principle of a condepser 
bushing. It is divided into many cylindrical coils, each can- 
sisting of one layer of copper, or turns, wound on a micarta 
tube. As the coils increase in diameter they shorten in 
length, precisely as does a condenser bushing, except that the 
tapering of the winding is the same at both ends. The 
turns of copper in the transformer take the place of the 
tinfoil in the condenser bushing. The two sets of windings, 
one on each leg of the core, are cross-connected so as to pro- 
duce a progressively increasing voltage from theinner, or 
smallest diameter, coils to the larger diameter coils. The 
windings of the large-diameter, or line, coils consist of treated 
cloth-covered cable, so as to withstand surges that are pro- 
duced when the apparatus being tested flashes over. .A con- 
denser bushing is used for bringing the line lead out through 
the cover of the tank. The transformer is built on the prin- 
ciple of distributing. electrostatic stress as developed by Mr. 
C. L. Fortescue. Special machines had, to be fitted. to turn 
the terminal bushing; its length is. 19 ft,, it is 41% -in.-in 
diameter, and weighs about 9,000 Ib, The static shield is 10 
#. in diameter and 9 in. deep. 
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THE PRESENT SITUATION OF THE POWER STATION ENGINEER. 









By 


E. SMYTHE, 











Durine the present heavy and long-lasting trade de- 
pression, the power station engineer has, ior the first 
time in the history of public power supply, suffered 
unemployment due to the trade slump. It is the con- 
tention of the writer that this is not simply an un- 
pleasant and novel experience, attached only to this 
exceptionally severe depression, but that it will become 
a recurring feature in the career of the station engineer. 

This idea does not seem to be shared by many station 
men; but to the writer it seems so inevitable and serious 
us to be worth discussion in the columns of that staunch 
friend of the station engineer, Tue ELecrricat Revirw. 

Anxious paterfamiliases and station men themselves 
have for 30 years looked on the electrical power station 
aus a place free from the troubles due to bad trade and 
from the risk of interrupted employment. It is 
no exaggeration to state that on this account alone, 
very many quite competent engineers endured salaries 
and conditions which were for many years a scandal. 

To-day, however, the situation has altered, and very 
much for the worse; for men of long service, holding 
important official positions, have been dispensed with, 
owing to bad trade. 

In stating that this tendency of power station work 
to ebb and flow with the trade tide will remain with 
us, it should be remembered that up to the date of the 
war, the power station capacity, even in the best-served 
districts, was much below the power-absorbing capacity 
of the community. 

Even during times of most severe trade depression, 
there were always a few people installing electric light ; 
whilst in pre-war trade depressions it was the rule for 
many firms to look round at their ancient driving 
arrangements, call in an expert, and ascertain exactly 
where and how they could save by electrification. On 
this account the load was always progressive, even if 
only mildly so; it was therefore neither needful nor 
prudent to reduce the technical staffs of power stations 
in those days. 

The fact to be remembered and insisted on is that in 
pre-war days the public supply of electricity only served 
« small proportion of the power demand; to-day the 
reverse is the case. 

During the war, factories were built and electrified, 
and run from the public supply mains as the quickest 
ineans of getting the factory running; to cope with this 
demand, stations were extended enormously ; and plant 
was put down with the firm belief either that the war 
would last for ever or that trade would expand each 
year at an ever-increasing rate. 

As a consequence of this policy, we have up and down 
the country, power plants containing large capacity 
generating sets and no work for them todo. In several 
cases the whole present power demands of the district 
could be supplied through the plant which saw the sta- 
tion through the war; whilst the newer installation is 
not only not wanted, but is in such large units that there 
is not sufficient work to provide an economical load for 
these sets. 

The present situation, then, is one in which so many 
works in every district are run from the mains, that a 
bad trade slump at once cuts off half the work of the 
station or stations supplying the district; the output 
of energy diminishes, and with it the revenue and the 
ability to retain and pay an adequate technical staff. 

The point is not that there are no fresh applications 
for power connections coming in, but that the existing 
connections are not being used. 

It is on this account that the mains engineer is in 
a rather stronger position than his station colleague; 
mains work must go on even if the load has been reduced 
by two-thirds; but a concern having two or more sta- 
tions can, and must, close one or more stations when the 
demand goes down drastically. 


The case of the men attached to a waste heat station 
is of course obvious if their particular source of waste 
heat either closes down, or goes on to short weeks. 

In bygone days, when lighting was an important 
percentage of the total output, and when the power load 
was smaller than the tractign load formed by the dis- 
trict tramways, such conditions made employment sure 
and constant. 

The question arises how the altered situation can be 
met. 

The immediate need of those on the unemployed list 
can be satisfied by a general whip round each month or 
two; such a contribution should be made permanent, 
however, for it will be wanted at every ebb of the trade 
tide. 

There are too many men in the profession ; and steps 
should be taken not only to discourage voungsters enter 
ing the line, but to ensure that if they do enter it, they 
are adequately trained both mechanically and electri- 
cally, and so able to leave the power-station industry 
as chances occur. 

The first method was practised many years ago by 
the navigating officers of the merchant service, and did 
a very great deal to end an intolerable situation, in 
which men with masters’ certificates were often serving 
aus junior mates in their late thirties, and many a man 
with an officer’s qualifications sailed before the mast. 

The publication of the poor prospects of the profes- 
sion in return for a very trying life, so stopped the flow 
of junior men passing for second mate, that the ship- 
owning fraternity were compelled to give better pay and 
conditions to get men. It has been by resorting to 
similar tactics that the teaching profession has created 
a dearth of male teachers, and so assisted to improve 
their prospects. 

The second point—the insistence on a thorough train- 
ing—means that men must be made to come into station 
work through the shops; at least three years should 
be spent on such work as turbines, reciprocating steam 
engines, or gas- and oil-engine work, with as much miil- 
wrighting as can be managed. Another vear should be 
spent in a winding shop. 

If a youth leaves school at 16, this will make him 
20 vears old, and he will then be able to benefit from, 
say, 18 months’ hard work in a power-station boiler- 
house. In the year between 21 and 22 he should serve 
on the switchboard for six months, and by the age of 
23 he will be a passable all-round junior engineer. 

The present system of training youngsters, in those 
stations which accept apprentices, is one-sided, and only 
to the advantage of the station; it leaves the youngster 
at the end of his apprenticeship little more than a 
glorified switchboard attendant, and tied absolutely to 
the one department of the one line he has experience of. 

In travelling about on business, the writer has been 
appealed to by far too many youngsters of this type 
during the last twelve months for the experience to be 
forgotten. It is not pleasant to have to draw from an 

intelligent youngster of 22 or 23 the fact that he has 
done nothing but switchboard work, and to tell him 
that you cannot at the moment see any prospect of 
helping him. 

These men are a danger to the station engineer; he 
will either have to provide for their keep during out- 
of-work periods. or see them as potential supplanters in 
the case of a serious dispute. 

Were these men trained properly, they could, and 
would, get out of the station line during good times 
and into large works as assistant power and plant 
engineers; they would thus automatically prevent the 
overstocking of the junior ranks, and, above all, would 
be much more useful men than the purely station-trained 


man. 
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Unless some such steps are taken, the positions in 
the boiler house will have to be filled by men recruited 
largely from the sea-going engineers; and as the boiler 
house is the place in which money is either saved or 
lost, and on which the station depends for its low costs, 
this post is bound in course of time to become the senior 
post on the station. Other men may of course hold 
other opinions, but the writer feels convinced of three 
outstanding facts with regard to the station engineer: 
He must recognise that his job is no longer safe from 
trade fluctuations and the risk of unemployment. He 
must organise, to keep down the rush into the profession, 
and in turn see that suitable men are trained thoroughly. 
Above all, he must stick to his association, and bring 
about the suggested reforms through its assistance. In 
fact, at no time has there been greater need for the 
station men to hold together and to their association. 






































HIGH-POWER MERCURY ARC RECTIFIERS. 











By R. L. MORRISON, A.M.I.E.E. 





(Concluded from page 390.) 








THREE-WIRE SYSTEMS. 
With the rectifier it is unfortunately not possible to divide 
the pressure on a three-wire system and consequently the 
usual course is to connect across the outers and deal with the 



















































































Efficiency %. 





v7 
V4 Mit Ye Load 


Fia. 





12.—ComPARATIVE Erricrency OCuRVES. 





would be increased. It is therefore advisable to balance either 
by means of a small rotary balancer or a battery, though in 
many existing systems the plant already installed and in 
parallel with which the rectifier would have to work, is quite 
capable of doing this. 


EFFICIENCY AND Power Factor. 
The efficiency figures already indicated have reference to 
the rectifier proper only. The overall commercial efficiency 
must, however, include all losses in the auxiliary gear such 


as main transformer, excitation, vacuum pump and reactance 
coils. Due to the comparatively small losses in the rectifier 
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Fic. 11.—ReGuiation CURVES FOR STANDARD. RECTIFIERS. 


itself it is possible to give overall figures which are a good 
deal better than what can be obtained with the rotary con- 
verter under similar conditions and assuming d.c. working 
pressures above about 400 volts, though it is possible in many 
instances where lower pressures are met with to prove the 
rectifier to be the better converter if the average load over 
the whole run is considered, especially where a plant may 
be running for long periods lightly loaded. As frequency 
has no bearing on the operation of this type of converter, 
it is of advantage to use the higher fre- 
quencies because of the lower initial cost 
of the auxiliary gear and the benefit of 
the lower losses that result. 

A series of curves have been plotted 
(fig. 12) showing the relative efficiencies 
of complete rectifier equipments as com- 
pared with other converters of equiva- 
lent rating. The curves for the sets 
operating at 1,500 volts d.c. very clearly 
illustrate the improvement that results 
as the pressure rises, which is due to 
the losses in the rectifier remaining con- 
stant irrespective of the kW output dealt 
with. 

The test results obtained with the 
three-cylinder rectifier set at Berne, in- 
stalled early in 1919, are given in fig. 13, 
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Fic. 13.—Test Curves ror 800-KW, 580-V Ser. 












out-of-balance in some other way. By doing this, one of the 
principle qualities of the rectifier is retained, namely that of 
high efficiency, because if the alternative course of putting 1 
rectifier across each side of the system is adopted, not only 
would the efficiency be lower but the initial cost of the plant 




















I, II, and III representing efficiency, power factor and regu- 
lation respectively. The figures were obtained for one, two 
and three cylinders operating in 1A eee with the tramway sys- 
tem and include all losses. + results are naturally with 


the three cylinders working ae the highest efficiency 
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souched being 95.5 per cent., which is some 2 per cent. higher 

chan was guaranteed. It will be noticed that the power factor 

varies roughly between 93 per cent. and 95 per cent., and is 
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Fic. 14.—Comparative-Loss Curves ror Ratway Loap. 














what might generally 
be expected for all 
similar rectifier equip- 
ments. ‘lhe regula- 
tion curve, No. III, 
shows a drop of about 
lv per cent., which is 
that for which the 
plant was designed in 
view of its having to 
run in parallel with 
motor generators in the 
sume sub-station. 

In this matter of 
efficiency the rectifier 
shows up to consider- 
able advantage if a 
typical case is taken 
and the annual saving 
to be effected is worked 
out on the basis of the 
daily load curve. By 
way of example the 
losses for the 1,200 kW, 
1,500-volt sets shown in 
fig. 12 have been 
plotted in fig. 14 for an 
actual railway load, 
rectifiers and rotary 
converters both being 
of Brown-Boveri manu- 
facture and designed 
for a 50-period supply. 
The space included be- 
tween the two upper 
curves represents the 
difference in the losses 
of the two types of con- 
verter and, if this is 
averaged out over the 
18 working hours it 
will be found that 
those for the rotary 
converter exceed those 
for the rectifier by 
about 650 kW-hours, 
representing an annual 
loss of some 237,00C 
kW-hours. An addi- 
tional advantage with 
the rectifier is that its 
efficiency has a_ tend- 
ency to increase after 
the plant has been in 
use for some time, 
mainly due to the dror 
in the are decreasing as 
the vacuum improves. 


Layout OF RECTIFIER 
PLANTS. 


the pressure is above or below that mentioned. In view of 
the cylinders and pump set being at a potential above earth 
very slightly below that of the d.c. working pressure, it is 
now customary to completely enclose them in a substantial 
expanded metal screen instead of the old method of simply 
railing them off. The insulated vacuum cock and cooling 
water controls are operated from the exterior of the screen 
so that it is impossible for the attendants to come into acci- 
dental contact with live parts. 

The lay-out of rectifier equipments is an extremely simple 
matter. A typical set with its transformer, switch panel, &c., 
having an output of 500 kW at 550 volts is seen in fig. 15, 
while a photograph of the same set is reproduced in fig. 16. 
The absence of foundations is a noticeable feature. The 
cooling water is circulated by a 0.5 h.p. motor-driven centri- 
fugal pump, through the radiator coolers seen mounted on the 
staging above the rectifiers. These coolers are provided for 
all plants supplying traction or other loads where one pole 
of the system to which the rectifier is connected is earthed, 
or where the d.c. pressure exceeds 600 volts, the object being 
to eliminate the effects of electrolysis. It is also advisable to 
use the re-coolers where the fresh water supply is of an un- 
suitable quality. For the usual Corporation three-wire sys- 
tems in this country the ordinary town water supply is in- 
variably suitable, the quantity required being very small anil 


‘amounting at the most to a pint or two per 100 amperes d.c. 


per minute at an inlet temperature of about 60 deg. F. 


MAINTENANCE AND ATTENDANCPR. 
With the rectifier the question of maintenance scarcely 





Elevation. 





At a d.c. pressure of 
550 volts the outputs 
would be 330, 660 and 
990 kW for the three 





standard sizes manufac- 
tured, and would vary 
up or down from these 
figures according as 


ia. 15.—Lay-out or 500-kW, 550-V Pranr. 











426 





THE ELECTRICAL REVIEW. [Vol. 90. No. 2,313, Maron 24; 1922. 








need be considered because the plant is a stationary one with 
the arc operating in a chamber from which the air has been 
completely evacuated. Consequently, in the ordinary way 
there is no deterioration of either anodes or mercury and in 
general the only replacements that may be necessary are 
insulators and washers that have been accidentally damaged. 
Such a contingency is, however, very remote and in most of 
the plants installed by Brown-Boveri the cylinders have not 
been opened up for years. 

While the rectifier is, by virtue cf its construction, the 
nearest approach to the ordinary static transformer that 
it is possible to have, vet it does not possess in the same 
degree the outstanding advantage of the latter, that of being 
able to dispense entirely with attendance. This is, of course, 
only in its present stage of development but what can be 
even now definitely stated is that the little attention that is 
desirable need be comparatively unskilled. The attention 
required is not continuous but takes the form of periodical 
supervision. In consequence of intensive study and the im- 
provements that are being constantly effected, it is confi- 
dently anticipated that before long this question of attendance 
will be definitely solved, especially by the introduction of 
semi-automatic control. Even now if completely automati- 
cally controlled only very occasional supervision would be 
required. 

ADVANTAGES 

Rriefly summarised, the following are the inherent advan- 
tages of the rectifier when compared with other classes of 
converter. 


(1) High efficiency over a wide range of output 
(2) Simple operation and little attention. 


(8) High overload capacity and insensibility to short- 
circuits. 


(4) Negligible maintenance. 

(5) Low weight and no special foundations necessary. 
The rectifiers can now be fitted with rollers and in 
consequence the usual cranes can be generally dis- 
nensed with. other simpler and cheaper lifting tackle 
being provided instead. 


(6) Absolutely noiseless and vibrationless operation of 
: the rectifier proper. The usual hum of the trans- 
formers is, of course, present, while the vacuum pump, 
when in use, can be heard a litéle. Consequently 
rectifier sub-stations can be erected in crowded areas 
without the locality being aware of their existence. 
(7) Where new sub-stations have to be built these need 

only be of very light construction. 


GENERAL. 


To indicate the expansion of rectifier sales it may be stated 
that in spite of the depressed condition of trade last year the 





sures for which rectifiers have so far been designed is from 
110 to 1,575 V, a large majority being between 440 and 660 V. 
The initial cost of rectifier equipments where d.c. pressures 
up to about 500 volts are concerned is usually a little higher 
than that of a rotary converter equipment of the same size. 
The higher efficiency and lower maintenance and attendance 
charges with the rectifier, however, easily outweigh any 











Fic. 16.—500-KW, 550-V | PLant. 


difference that may exist. The case automatically alters when 
the higher traction pressures of 1,200-1,500 volts are reached 
—thus for 3,000 kW sets transforming from three-phase at 
10,000 volts and 50 cycles to direct current at 1,500 volts, the 
initial cost when compared with rotary converters designed 
for the same conditions is in the proportion of 170 to 214, 
both plants being of the same manufacture. These figures 
in each instance include everything from the h.p. terminals 
of the transformer to the d.c. bus-bars 
Several sets for dealing with 1,100 and 1,200 volts have 
already been supplied, while a recent contract obtained from 
one of the French railways provides for 
sixteen 1,200-kW sets at 1,575 volts d.c. 



































































































































A 1,200-volt traction set that. has been in 
completely successful operation in 
Sweden since April last year is seen in 
fig. 17. Higher d.c. pressures than 
about 1.600 volts would at present have 
to be obtained by connecting two recti- 
fiers in series. It is anticipated, how- 
ever, that as a result of the experience 
at present being gained and the re- 
searches being carried out that it will be 
possible to go to 3,000 volts with perfect 
safety at no distant date. 

In appearance rectifier equipments are 
always very pleasing. is is clearly 
seen in the view given in fig. 18, which 
shows a set of six rectifiers in line, put 
into commission last year on the Con- 
tinent, four being in use on the town 
lighting and power supply, and two on 
the traction system.* 

In conclusion, the author desires to 
express his acknowledements and 
thanks to his company (Messrs. Power- 

Rectifiers, T.td.) for the facilities and in- 
formation given him in connection with 
the preparation of this article, and also 
to Mr. A. Odermett (chief encineer of 
the rectifier sales department of Messrs. 
Brown. Boveri & Co., Baden, Switzer- 
land), for many valuable data and much 
assistance placed at his disposal for the 
same purpose. 




















Fic. 17.—600-KW, 1,200-V Traction Ser. 


output ordered during the first six months was in excess of 
that for the whole of 1920. 

Practically any kind of load can be handled by the recti- 
fier. Installations which have already been executed or are 
in course of construction are principally for full-gauge railway 
work, tramways, and lighting and power. The range of pres- 





Scandinavian Power Transmission.— 
The report of the Scandinavian Joint 
Commission which was appointed last 
year to consider the question of the 
electrical transmission of power from Norway to Denmark is 
expected to be completed in the summer. The electrical section 
of the Commission is on the point of reassembling in Stockholm. 





*See also Exectrica, Review. October 14th, 1921, for 2 deserigtion of the 
first rectifier installation erected in this country—that at Ipewich.—Eps. 
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SIAM: A GROWING MARKET. 


Iwrports of electrical goods and apparatus into Bangkok 
(Siam) during the last financial year (1920-21) totalled about 
£110,000 in value, as compared with £122,000 in 1919-20, and 
£87,000 during the preceding twelve months. Of machinery, 
including machine tools, the values imported have been: 
£102,000 in 1918-19, £173,000 in 1919-20, and £443,000 in 
1920-21. It will be seen, therefore, that the market is of 
considerable interest to the engineer. 

The general trend and future possibilities of this trade are 
described in a report by H.M. Consul-General at Bangkok, 
which has recently been issued by the Department of Over- 
seas Trade. For many reasons the market is worthy of atten- 
tion. . The country is rich in resources, and is expanding 
rapidly. It is true that it suffered during the international 


ELECTRICITY AND AIRCRAPT. 


Tas Atk CONFERENCE. 
Tue second Air Conference, called by the Air Council, was 
held at the Guildhall, London, last month. 

Str CuHar.Les Bricut, F.R.S.E., represented the Institution 
of Electrical Engineers at the Conference, and moved a reso- 
lution to the following effect: **‘ That (1) for the purposes of 
economy, the Navy, Army and Air Force be absorbed under 
a Ministry of Defence; and (2) that civil aviation—aerial 
transport in particular—be dealt with by the Ministry of 
Transport or some other civil department.’’ The necessary 
notice not having been given, the resolution could not be 
put to the meeting in the usual way. It, however, preceded 
the publication of the Geddes economy report. 

In his paper on the subject of *‘ Airships,’ that was read 
at the Conference, Major G. H. Scort, C.B.E., A.F.C., 
A.M.1.Mech.E., expressed the opinion, with regard to weather 
conditions and electrical disturbances, 
that the chief danger in an electrical 
disturbance was not, as was generally 











thought, due to lightning, but to the 
very violent air currents, that might 
bring excessive strains on the hull struc- 
ture. It was, however, with the pre- 
sent meteorological organisation, and 
with present air knowledge, compara 
tively easy to avoid thunderstorms. He 
could definitely say that thunderstorms 
in this country did not constitute a 
danger to airships, neither would they 
constitute a danger in the tropics, as 
with the development of airship routes 
the meteorological organisation would 
be extended to meet their comparatively 
simple requirements. 

In his paper on “Civil Aviation,’’ 
LorpD GoreLL, C.B.E., M.C. (Under 
Secretary of State for Air), explained 
that the Swedish Waterfalls Board 
opened in the summer of 1921 an air 
service between Porjus and Suorva, thus 
effecting a great saving in time, as the 
journey by land was difficult, in connec- 
tion with the water-power installation. 





Fic. 18.—Srx Rectiriers OPERATING IN PARALLEL (see 


slump which occurred after the Armistice, but, on the other 
hand, importers did not over-purchase, if the volume of 
goods bought from abroad, rather than their value, be taken 
into consideration. F urther, the Siamese are well disposed 
towards British manufactures. 

Take, for instance, metal goods. The value imported dur- 
ing the last financial year (1920-21) was £933,000, as com- 
pared with £692,000 in 1919-20. Of these £418,000 worth 
are credited to the United Kingdom, £61,000 to Hong-Kong, 
and £63,000 to Singapore. It is safe to assume that the 
last two represent, for the most part, goods of British 
origin. They consisted of railroad material, galvanised 
sheets, bars, sections and sheets, wire manufactures and 
nails (other than wire nails), and tin plates. The value of 
the imports of these goods from the United States was 
£246,000 

The share of the chief countries of supply in the electrical 
and machinery trade is shown below :— 


Ticals. 
21 — 11.28 Ticals. 
1919-20. 


Ticals. 
21 —13 Ticals. 
1918-19. 


Articles. and Countries from 
which Imported. 
EvectricaL Goops 
AND APPARATUS. 

United States of America 949,792 Ticals 
26,903 2 
Ticals 6,233 Ticals 

£ 2 


464,464 


Ticals 
£ 
Sweden 
480 

98 956 


7,611 
Other British Dominions Ticals 31,354 
2 


United Kingdom Ticals Ticals 
fd 


Ticale 
£ 


Japan ans oes ; - Ticals Ticals 
£ 


Ah other Countries Ticals Ticals 
£ 


1,373,795 
121,790 
MacHInery (including 
Machine Tools). 
United “Kingdom 


Ticals Ticals 
£ 2 


United States .of America Ticals 764. Ticals 
£ £ 

All other Countries... de Ticals 312,398 Ticals 
£ 


£ 24,031 


1,954,870 
173,304 


Ticals 1,322,344 

2 101,719 

In 1920-21 machinery and machine tools were, as stated above, 

imported to the value of £448,000, of which £312,000 came 

from the United Kingdom, the principal items being railway 

locomotives, rice milling machinery, machine tools, and 
engines. 


With regard to developments in wireless 
shamake and other signal work, direc- 
tion-finding stations, working in con- 
junction, had been established at Croy- 
don and Pulham and the combination of bearings from the two 
stations enabled pilots to ascertain their exact position. Im- 
provements had been made in the system of ground signals 
at Biggin Hill and Croydon for indicating weather con- 
ditions; and important steps had also been taken to facilitate 
night flying. The Meteorological Office and the study of 
weather conditions must always remain a matter of the 
greatest importance to the airman. Before the war there 
was no national distribution or international exchange of 
meteorological information by wireless telegraphy, and prac 
tically the only method was by telegram, or, in rare cases, 
by telephone; now reports were collected from about eight 
stations in Great Britain by wireless telegraph and, supple 
mented by reports obtained in other ways, were distributed 
hourly by wireless from the Air Ministry. When the num- 
ber of available wireless stations increased it should be 
by no means impossible to put into operation the scheme 
prepared by the International Convention for Aerial Naviga 
tion whereby a selection of all reports in collective form would 
be issued from a central national office within 14 hours of 
the time of observation. The study of magnetic disturbances 
was an important one; as an interesting instance of the 
difficulties in connection with the selection of suitable 
observations, Lord Gorell mentioned the serious effect which 
the electrification of the London railways had had on the 
records at Kew, rendering them unsuitable for the more 
important investigations. 

‘‘The Progress of Research "’ was dealt with by Brig.-Gen 
R. G. BaGnatt-Winp, C.M.G., C.B.E., F:R.Ae.S.,. Director 
of Research, who explained that Dr. Ferranti was attempting 
to determine whether it was better to replace the carburetter 
system of a Taxham two-stroke internal-combustion engine 
hy some method of direct fuel injection. One of the advan 
tages exnected to accrue if the experiment was a success, was 
the elimination of the ignition system, which would remove 
a source of unreliability and trouble. In connection with 
navigation in thick fogs there: was alwavs the possibility, 
given the right ground organisation, of detecting the posi- 
tion of an airplane by sound and of signalling to it by wire 
less when to glide down and in what direction, which had 
been done successfully at Croydon. Suggestions had been 
made to get rid of fog, either by mechanical means or 
by electrical discharges; however, for an aerodrome of normal 
size the cost of those methods was prohibitive. 

The study of directional wireless was being steadilv pressed 
forward; @ particularly promising form was the rotating wire- 
leas beacon; that method offered the very considerable bait of 
freedom from the troublesome quadrantal error, but it, like 
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other wireless methods, depended for its ultimate accuracy on 
a careful study of the conditions which determined the nature 
of the path followed by the waves. 

Major Frep M. Green, O.B.E., M.Inst.C.E., F.R.Ae.S., 
took as his subject ‘* Research from the Designers’, Con- 
structors’, and Users’ Points of View,’’ and in the course of 
his paper observed that there were many ways in which 
wireless telegraphy and telephony could help in navigation, 
but it was essential that the gear carried on the aeroplane 
should be as light and as simple to use as possible. The 
important thing was to convince the pilot himself that the 
gear with which he was provided was absolutely reliable. 
Wireless control of the aeroplane itself from the ground was 
certainly a possibility of the future, and it might be that 
the pilot of an air liner would give up the control of the 
aeroplane when within a certain distance of his landing- 
place to a ground pilot, who would bring the aeroplane into 


ort. 

Lt.-Col. W. A. Bristow, M.I.E.E., M.I.A.E., F.R.AeS.., 
read a paper on “ Aerial Transport, To-day and To-morrow,” 
and explained that experience had shown the meteorological 
and wireless services to be the twin guardians of safety in 
the highest possible degree. Times innumerable machines 
had been saved from danger by the timely warning by wireless 
telephone of sudden changes in the weather conditions. 

The services of the Marconi Co. and the constant work 
of its able staff on the development of wireless telephony had 
heen of the very greatest value, and the improvements that 
had been made were of a most substantial and gratifying 
nature. 

Tue Use or Licgut As AN Atp To AERIAL NAVIGATION. 

A paper on the above subject was read by Lt.-Col. L. ¥. 
Brianpy at the recent meeting of the Illuminating Engineer- 
ing Society, when the chair was occupied by General Sir 
Frederick Svkes, Controller-General of Civil Aviation. 

In the introductory portion of the paper [.t.-Col. Blandy 
briefly described the searchlight equipment in use around 
London for anti-aircraft operations during the war. It com- 
prised both stationary searchlights. chiefly taking 50 amperes, 
though ultimately some 150-amp. types were introduced, and 
motor-lorries on which generators were mounted. 

Turning to peace developments, the author described the 
arrangements for lighting aircraft of the R. 36 type, which 
was lit internally by 12-volt lamps. Energy was derived 
from five generators belt-driven from the main propellor shaft, 
charging a 40 amp-hr. battery. For the passenger accommo- 
dation 48 lamps of 8 c.p. each were used, and other lights 
were assigned to the control car, power car, wireless cabin, 
&e. 

External lights had already been dealt with by the Inter- 
national Convention for Aerial Navigation. Thev included 
a white forward light (8 km. range), 2 green light on the 
right (5 km. range), and a red lamp of similar range on the 
left. Special design was necessary to prevent the green light 
heing seen from the left, or the red light from the right. 
A white light must also be attached to the rear (also 5 km. 
range). Actual examples of such lights were exhibited at 
the meeting and it was mentioned that some difficulty had 
been experienced in obtaining constancy of colouration for 
the glasses used for the red and green lights. In view of 
the high speed at which modern aircraft travelled, navigation 
lights were of obvious importance, and the present range 
might have to be increased. Thus, if two aircraft, each 
travelling at 100 m.p.h., meet in mid-air, the period of time 
from sighting the lights to collision was only 90 seconds for 
the headlights and 50 seconds for the side lights. 

Another form of light carried on board was used to facili- 
tate landing. Chemical flare lights had been used for that 
purpose, but more recently electric lamps had also been de- 
veloped. Such lamps might he used in reflectors and mounted 
on the machine structure. In France varied designs, com- 
prising electric wing-tip lamps, fuselage lamps, and clusters 
of lamps mounted low down under the fuselage. were 
adopted. Ultimately gasfilled lamps of  1,000-2,000 c.p. 
were developed for that work, and as those lamps were run 
off a 12-volt battery and took 50-60 amperes, they had to be 
of special design and involved various problems, notably the 
sealing in of electrodes carrying such high currents. There 
was a consensus of opinion that, for landing, the electric lamp 
was as good as the chemical flare. and it had special advan- 
tages. such as the fact that it was under control and could be 
switched on and off for a definite period. 

Aerodrome lighting involved lights used to indicate ob- 
structions, illumination of the actual landing ground, and 
fixed illuminated signs to indicate the direction of the wind, 
&e. High wireless masts formed dangerous ‘obstructions. 
and required to be lighted with snecial care. At Crovdon and 
Iiwmpne 40-watt lamps were placed at intervals alona the 
ridges and highest points of roofs. masts. &c. The lamps 
were enclosed in watertight fittings with outer red glass, and 
that display of red lights afforded, incidentally, » good means 
of recognising the nerodrome. At the top of the very high 
wireless masts 1.900-watt gasfilled lamps, with a red onter 
cover, were placed, and also down each leo of the mast. The 
marking out of landing places had heen the subject of much 
study. one important point being the mounting of lamps in 
reflectors giving the necessary wide angle of visibility. One 






arrangement favoured for the purpose of marking-out landing 
areas was the arrangements of lights in the form of ‘‘ L’s,”’ 
and such lamps were controlled by special revolving switches, 
so as to indicate, by the effect on the lamps, the direction of 
the wind. Searchlights had also been proposed and experi- 
mented with to facilitate landing. But when the machine 
was alighting the shadow-trouble was apt to cause difficulty 
and the method was considered unsafe. Searchlights might, 
however, prove of value for the actual lighting of the ground. 

In the concluding part of the paper the author described 
various forms of aerial lighthouses, a feature of which, as 
contrasted with marine lighthouses, was the wide angle 
through which the light required to be recognised. Ex- 
perience had shown the need for a practically homogenous 
light throughout 180 degrees and the avoidance of any ‘‘dark 
spots” had proved more difficult than might at first sight 
be imagined. 

An appendix to the paper contained a summary of the 
recommendations of the International Convention with 
regard to lights used for signalling. 








SHOWROOM DISPLAYS AND DEMONSTRA- 
TIONS. 


Tue fifth of the E.D.A. Salesmanship Conferences was held 
on Friday, March 17th, when Mr. A. C. Bostel, of Croydon, 
read a paper on ** Salesmanship in Relation to Showroom Dis- 
plays and Demonstrations.”” Mr. H. Marryat, M.I.E.E., oc- 
cupied the chair. 

Mr. Bostel dealt with the subject from the central station 
engineer’s point of view, and was firmly of the opinion that 
all supply undertal ings, however restricted their powers might 
be, should have showrooms to demonstrate the uses to which 
electricity can be put. A large number of showrooms for the 
display of electrical apparatus, he said, were very poorly 
equipped, and even in some large stores he had found a large 
amount of shoddy apparatus offered for sale. Dealing with win- 
dow display and arrangement, Mr. -~7 said that the space 
inside the window of a showroom should be such as to allow 
one or two examples of each article which was of use to be 
shown, so arranged that everything could be seen from out- 
side. Each article should have a card, stating what it was, 
its price, and cost of running per hour or per operation. The 
display should be as varied as possible, and not overcrowded, 
nor mixed up with wiring accessories. The display should 
also be altered frequently to suit the seasons. He emphasised 
the importance of maintaining the lighting until about 11 
o'clock at night, so that the display should not be hidden from 
the public when the showroom was closed. Outside lighting 
could also be demonstrated, but the outside lamps should only 
be switched on for demonstration purposes, as otherwise they 
would seriously contrast with the window display. Show- 
rooms should be divided up into sections, each section being 
devoted to a particular purpose. The power section should 
have one or two direct-driven machines. Most manufacturers 
would be pleased to loan machines, provided their representa- 
tive could bring his prospective client in. A small motor could 
be fixed, and means whereby a brake could be applied to the 
pulley, showing on a wattmeter connected how easily and 
quickly an electric motor adjusted its consumption to the 
load. A diagram on the wall showing the space occupied by 
a gas engine and tanks, compared with a motor of the same 
output, would be useful. An overload release should be in 
operation, showing how easily an overload on a motor was 
guarded against, the motor should be on slide rails to 
demonstrate the ease with which a slack belt was taken up, 
and it was very convincing to have a record of the average 
revenue received per b.h.p. installed of different classes of 
machine driving. It was wise not to have too manv elabor- 
ate control devices about; these were things which could 
come in afterwards. it being remembered that the showroom 
was used for the demonstration of the uses of electricity to 
laymen, the majority of whom were ‘nterested only in what 
a motor would do and what it would cost. It was a mistake 
to show many different makes of apparatus, and a salesman 
should carefully investigate the various makers’ gonds, 
thoroughlv test them, and decide which were best. Another 
section of the showroom should be devoted to lightine, »n4 
include a darkened partitioned enpboard showing the effect of 
various reflectors and different types of fittings, and the con- 
sumption of anparatus should be given. Then, if space per- 


“mitted, a hall for 200 or 300 people should he set aside for talks 


end demonstrations. Mr. Bostel emvhasised the imnortance of 
displaving plainly marked cards. with the goods. The public 
should be encouraged to visit the showroom, not necessarily 
to buy. but to see what was on. 

The greatest care should be exercised in the selection and 
management of a showroom staff. The necessary knowledge 
could be easily acauired bv a young person of average intelli- 
gence, and the avthor said he found that cirls possessing the 
necessary personality, appearance, and address made ideal as- 
sistants. It was important that the manager should always en- 
courage his staff to keep up-to-date in their work. 
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All sales and moneys received should be kept distinct from 
the accounts for energy sold, so that an accurate record of 
the results of a department might be maintained. Particulars 
of each sale should be recorded, with the name and address 
of the purchaser, for the benefit of the outside staff. 

Dealing with the investigation of complaints, the author 
pointed out how necessary it was to deal carefully with each 
one. To satisfy a consumer was just as important as ob- 
taining new business. Finally, Mr. Bostel touched briefly on 
the qualities necessary in salesmen. The staff should possess 
tenacity of purpose, enthusiasm, optimism, and a deep belief 
in the goods they handled. : : 

In the ensuing discussion, Mr. Pacr said it was important 
that inspectors, fitters, &c., should be equipped with the 
necessary knowledge to enable them to advise customers as 
to what was the best thing to use under certain circum- 
stances. 

Mr. SEAMAN spoke from the voint of view of the ordinary 
contractor. It was often beyond the contractor to have a 
showroom of the size dealt with by the lecturer, and he sug- 
gested the stimulation of public interest by the holding of 
popular lectures on electricity and its uses. He also suggested 
that contractors in various districts should combine and run 
a permanent exhibition, supported by the supply companies 
in their districts. These exhibitions should be devoted to 
lemonstrations, and there should be no sales, but pamphlets 
containing the names of the contractors should be available. 
He expressed himself as very :nuch against manufacturers 
opening showrooms themselves, and also urged that supply 
authorities should supply power to contractors at a nominal 
rate. 

Mr. Youne said that the three problems before contractors 
were to get showrooms open, to get the people into them, 
and to sell the goods when the people were in. As to the 
latter, salesmen were very energetic and enthusiastic, but it 
was essential that they should always be natural, sincere, 
concise, and should always speak the truth. Getting people 
into the shops was a difficult matter, and he would like to 
find some easy method of doing this. He himself had 
found that silk shades in a showroom window attracted at- 
tention. There were not enough showrooms open, and the 
electrical industry was suffering to-day from the fact that 
the goods were not being shown to the public. He had spent a 
great deal of money on showrooms, but there had been no 
profit on them, but he believed the time was now at hand 
when profits would be made. He complained of the difficulties 
contractors had to face through manufacturers giving discounts 
to the public. Some manufacturers, on the other hand. 
asked their customers the name of their contractor, and if 
cash were paid for the apparatus sold. they would credit 
the contractor with his discount. If the industry were to 
develop, as it should, then the retailer must be encouraged. 

Mr. MANN said that his firm had a showroom, and it had 
paid, because people came in to see the appliances exhibited, 
and were not pressed to buy, but the majority of them came 
back for their fittings, &c. With regard to saleswomen, he 
was of the opinion that they should be encouraged, because 
they were a help in dealing with their own sex. 

Mr. W. A. Gittotr asked how many contractors were able 
to thoroughly demonstrate all classes of cooking and heating 
apparatus in their showrooms. In his opinion there were 
very few. His firm (Jackson Electric Stove Co.). had a show- 
room which was mainly used for educational purposes. If 
anyone came into it he was asked for the name of his con- 
tractor, and if the client paid cash for whatever he had pur- 
chased the contractor was informed that a discount had been 
placed to his credit. No purchasers, except those connected 
with the trade, were allowed discount. He was not sure that 
he was in favour of exhibiting the price of each article; it 
was better to tell a customer how much a machine would 
cost to run. 

Mr. HvuGuman pleaded for more co-operation, especially 
among contractors in their own districts. He suggested that 
a number of contractors in a provincial town should come to- 
gether and run_a co-operative showroom. They could pool 
their capital and goodwill, and form a small company, or go 
into partnership. 

Mr. Bus advocated the changing of window displays fre- 
quently and also dealing with one kind of article at a time. 
"his would create interest, and people would be more in- 
‘ined to inspect the other goods. It was advisable to make 
a display look seasonable. He did not see why manufacturers 
should loan goods to contractors. Contractors did not carry 
enough stock. ‘ 

Mr. Catvert leaned towards the display of clearly marked 
<roups of articles in the windows, with price tickets, because 
if they concentrated on one type of article for, say a week, 
people would get tired of it and walk past. He did not 
think lady saleswomen in contractors’ showrooms were a 

uceess. 

Mr. Rosinson (Croydon) pointed to the difficulties of a 
«uburbun contractor. People who lived in Croydon would 
not select soods.in Crovdon, but would go to the big London 
ttores for them. Suburban contractors did much educational 
work, whereas the stores were only interested in selling, and 
not in the efficient working of the apparatus. 

Mr. G. Tervers (Hotpoint Electrical Appliance Co.) said 
‘hat he had always been struck by the fact that in a municipal 


showroom there was usually nothing to indicate that it was 
an information bureau. Supply authorities never seemed to 
allow the public to see their generating stations. This 
should influence the public, because the air of safety and 
efficiency and cleanliness in a generating station would im- 
press them. 

The CHarRMAN, dealing with the organisation of public 
lectures, &c., to further public interest in electricity, said that 
the E.D.A. was considering .this matter at the present time, 
and hoped to do more. It chiefly remained for contractors 
manufacturers, and supply authorities to provide the necessary 
funds. He also referred to the activities of the Electrical 
Contractors’ Association with regard to the opening of show- 
rooms. 

Mr. Bosrtet, replying to the discussion, said it had not been 
his experience that inspectors, <c., were more enlightened 
than the salesmen, and could deal with consumers better. At 
Croydon they had inaugurated a scheme whereby these men 
were given commission on any new business they might in- 
troduce, but the business obtained was very small, and the 
information given by the men was bad. He had given lec- 
tures in thé public libraries in Croydon, on the uses of elec- 
tricity in the home; these were fairly well attended, but by 
the sort of people who wanted something for nothing, and 
the arcount of business arising from them was small. In 
Croydon contractors had been supplied with energy at nominal 
rates, and it was a practice which should be followed through- 
out the country. The practice in Croydon was to have a 
small standing charge, and then supply at 1d. per unit, and 
it had induced contractors to make a better show. Much 
had been said with regard to manufacturers lending goods. 
In his opinion, manufacturers were only too eager to push 
things into the showroom. He was in favour of inviting the 
public to view the supply station. In conclusion, he expressed 
the opinion that the future of the industry lay in co-opera- 
tion with the contractors. é 

The CHAIRMAN announced that that completed the session's 
salesmanship ‘ectures, and it was hoped that another series 
would be held next session. Tt ‘vould be an excellent thing 
for the industry if the movement could be extended to the 
provinces. 

Mr. J. W. Beavcnampe (director of the E.D.A.), responding 
to a vote of thanks, said there was one feature in everything 
the E.D.A. undertook, and that was that all associations in 
the industry were represented. 








CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have tne writer’s name and 
address in our possession. 


Switching Certificates. 

As the originators of the competitions under which the above 
certificates are awarded, we were naturally interested in the 
letters which appeared in your issues of December 30th, 1921, 
and January 13th, 1922. Regarding the query of “ Inter- 
mediate,’’ modesty forbids us to state our opinion as to the 
value of the certificates to their holders; sufficient to say that, 
as the examinations have been held continuously during the 
past nine years, and as there appears to be no falling off in 
the number of would-be holders, it suggests that they must 
carry some recognition in the trade. During this time, in spite 
of the war, we have received some 3,000 entries, and of this 
number nearly 2,000 have succeeded in obtaining certificates. 

The question papers are answered in a man’s leisure time, 
and at his own home, and the answers, taken as a whole, show 
intelligent work and initiative. In awarding these certificates, 
the idea was to provide some tangible recognition of the work 
done by the holders, and, as Mr. J. C. Tree points out, not 
with a view of giving any guarantee that holders would obtain 
employment on their production. Notwithstanding this, many 
have written stating the benefits they have directly derived 
through taking part in the examinations. It appears that 
‘Intermediate ’’ must have struck a bad patch, as there are 
very few contractors at the present time who are not fully 
alive to the great advantages of modern switch controls, re- 
alising that an employé having this knowledge is an asset to 
his firm. There is no doubt but that anyone taking part in 
the examinations must extend his knowledge, as in answering 
the questions a fair amount of initiative is required. 

Incidentally, educated and up-to-date workers will naturally 
bring benefit to all branches of the industry, and it is satis 
factory to note that enterprising contractors recommend their 
employés to improve their knowledge by entering for the 
examinations. 

Thanks are due to the late Mr. W. Perren Maycock, 
M.1.E.E.< for the systematic manner in which he organised 
the scheme and controlled the examinations until his death. 
His enthusiasm and ability were most useful factors towards 
the success attained, and we are as fortunate in his successor. 
Mr. W. H. Bray, A.M.1.E.E., one of the most successful 
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teachers of electrical engineering and electrical installation 
work in London. The City & Guilds of London Institute did 
excellent work with its system of examinations in electrical 
subjects, but now, after 40 years’ existence, all that remain 
are the examinations in the Honours Grade, those previously 
held in the earlier grades having been cancelled some three or 
four years ago at the request of the Board of Education. 
When the Board of Education decided on the cancellation of 
the City & Guilds examinations, our own Institution would 
have been well advised to have then introduced an examina- 
tion scheme suitable for the artisan. Such a scheme would 
have been of great benefit to the industry, and the certificates 
awarded would have received greater recognition than those 
of the City & Guilds. 

We think that where any contractors have stated that the 
knowledge possessed by ‘‘ Intermediate ’’ is of little use, they 
must have had very hazy ideas of the whole scheme. We are, 
therefore, willing to send to any contractor on request a set of 
three current question papers, in order to prove to him their 
real practical nature, and think, after perusal, he will agree 
that the questions are practical and by no means easily 
answered. : 

At the time of writing, it is with great satisfaction we hear 
that examinations in Grade I of “ Electrical Installation 
Work ”’ are to be reinstated for this year. 

A. P. Lundberg & Sons. 

London, N.7, 

March 15th, 1922. 
| Abbreviated.—Eps. Exec. Rev.] 





A Combination Fan and Heater. 

I was very much interested in Mr. H. Ashdown’s letter in 
your issue of the 3rd inst., and would state that I obtained 
a Provisional Patent for a combined fan and heater on Feb- 
ruary 26th, 1921 (No. 6469), which is several months prior 
to the date of Mr. Ashdown’s Provisional Patent. This is 
a fan capable of emitting either hot or cold air in any de- 
sired radial direction. When hot air is required, the fan can 
be regulated to a wide range of slow speeds, whilst for cold 
air the fan is used in the usual manner giving full speed 
with three regulations. 

Probably, however, someone can quote the date of a similar 
patent prior to mine. 

Arthur Charles, 
Managing Director, 


Burnley, 
Burnley Components, Ltd. 


March 18th, 1922. 


Iron- Nickel Accumulators. 

There are some places for which lead accumulators are 
not quite suitable, for instance, some country-house batteries 
and starting batteries in motor-boats—in both these cases 
the batteries are often left idle and uncharged for months. 

I should be much obliged to any of your readers who have 
had experience of iron-nickel accumulators in similar situa- 
tions, if they would let me know how these compare with 
lead batteries. 

R. P. FP. 


March 18th, 1922. 


The Cost of Living in India. 

From time to time you ask for and publish letters dealing 
with conditions of living abroad, and I take this opportunity 
of forwarding some cuttings from the Statesman, which is 
Calcutta’s leading newspaper, and is said to have the largest 
circulation of any daily paper in India. 

[ quite fully bear out what the correspondents say, and 
should advise any married man coming to this country to 
be more than careful in his inquiries before making the 
final plunge. It is an absolute impossibility to live in Cal- 
cutta (and I believe practically the same conditions prevail 
in anv other Presidency town and Rangoon, &c.), on less 
than Rs.1.000 a month, for a married man without children, 
and this does not allow for any saving or provision for trips 
to the hills for the wife or oneself; these are a necessity 
at least every other year for the wife. 

. can assure all your readers that the trials and discom- 
forts, &c., of this country are most decidedly not ‘‘ worth 
the candle ’’ unless one is able to save at least one-third of 
one’s sulary. If any reader is contemplating coming to India 
and cares to write through the Editors, I shall be pleased, at 
any time. to supnly him with the actual figures of an aver- 
age married man's expenditure in this city. 

To cap all, the present taxation proposals of the Tndian 
Government will add about 15 per cent. to the cost of living. 
IT wonder if salaries will increase by the same amount!! 


T. Jager, A.M.I.E.E. 
Calcutta, 
March 2nd. 1922. 


[The cuttings referred to mention as causes of the trouble : 
—Exorbitant rents (in spite of the existence of a Rent Con- 
troller); the false standard of living which Europeans are 
compelled to. adopt: as well as the high cost of essential 
commodities.—Eps, Exec. Rev.) 


The Quick-make and Quick-break Switch. 


With reference to the correspondence appearing in your 
columns regarding the above, the consensus of opinion un- 
doubtedly seems in favour of a quick ‘‘ make,” provided that 
this ensures a full and satisfactory contact; not necessarily 
contact area, but contact with minimum watt loss. 

lo make the switch thoroughly satisfactory, the spring con- 
trolling this positive action should have ample margin to allow 
for fatigue and to ensure that the positive action is maintained 
throughout the life of the switch. The quick-make movement 
should be compulsory and quite independent of the speed of 
handle operation. If this is satisfactorily designed, it should 
not be necessary to have a “ follow on ’’ movement (except 
as an added insurance), and where this “ follow on ’’ move- 
ment is embodied in a switch as an essential part of operation, 
it would seem a confession on the part of the makers that the 
spring alone cannot be relied on to make a full and satisfactory 
contact, and that if the ‘‘ follow on ’’ motion was eliminated 
that contact would be unsatisfactory. This type of switch 
cannot be described as a real advance over the slow “ make ”’ 
hand-operated switch which certainly ensures a_ satisfactory 
coatact. 

It is surprising that purchasers of switches should always 
rely merely on the manufacturers’ own rating of the switches, 
and that no tests or guarantees of performance are asked for. 
In other apparatus such as motors, transformers, &c., full 
guarantees of performance are always available. 


R. R. Smith. 
March 15th, 1922. 


The primary feature of an ideal switch is its ability to 
carry the rated current throughout the life of the switch 
with a minimum watt loss. Any movement necessary to 
interrupt the circuit should, therefore, not interfere with this 
function. 

The secondary object of the switch is to make or interrupt 
the circuit under full load with a minimum of sparking. It 
is, therefore, advisable that both the ‘‘ make ”’ and ‘‘ break ”’ 
should be, if possible, instantaneous and positive in action, 
and that no inching should be possible in either direction. If 
the ‘‘ follow-on ’? movement by.hand, is necessary to ensure 
full contact in the ‘‘ make,”’ it follows that it is equally neces- 
sary that the switch should be inched in the reverse direction 
when switching off. to allow the spring to function. Thi; 
is a common fault in many quick ** make *’ switches, and it is, 
in our opinion, essential that the operator should only be 
called upon to provide the necessary power to compress the 
springs, making the speed of operation in both directions en- 
tirely automatic and positive; in other words, a “ trigger 
action ’’ should ne provided. 

As manufacturers of a quick ‘‘ make’ and “ break ”’ 
switch, we claim to have produced an apparatus embodying all 
the features mentioned above, and, in addition to this, main- 
taining the whole of these features under- full-load working 
conditions in a satisfactory condition throughout its life. 


Magnome. 
March 15th, 1922. 


The replies to my letter under the above heading which ap- 
peared in your issue of February 24th last have béen most 
gratifying, and coming from manufacturers and designers of 
switchgear are very instructive and interesting. 

The writer is of the opinion that most of the commercial! 
switches on the market, from the tumbler upwards, are in 
practice switched on quickly, although not actually quick-make 
switches. The time element in switching on or closing an 
ordinary switch, as against a quick-make switch, is only a 
matter of a fraction of a second, so that in practice it would 
appear that most, if not all, switches have the benefit of a 
quick-make to all intents and purposes. There is no desire 
or inducement for an operator, skilled or unskilled, to pur- 
posely make slowly, so that I think the time taken in actu- 
ally making the circuit with a so-called slow-make switch as 
against a quick-make switch is almost negligible. 

I am inclined to agree with the letter from .*‘ Switcher ”’ 
in your issue of March 17th when he says: ‘I consider that 
with a well-designed slow-make switch this partial contact 
would in most cases be as good as the normal contact of the 
quick-make switch.”’ that is, assuming the slow-make switch 
was not quite closed. ; 

With regard to ironclad switches with a lever protruding 
through the cover, there are undoubtedly a large number of 
cheap and badly-made switches on the market, and the burn- 
ing of contacts, &c., is mainly due to faulty mechanical design. 
The writer knows of one electrical inspector who, when 
examining plant, is never satisfied when the switch is in the 
so-called ‘off’ position without first opening the box to 
satisfy himself that the switch is actually “ off." He informs 
me on many occasions when the lever is in the “‘ off ” position 
and the cover has been removed, he has found one pole still 
in partial contact: owing to flimsy mechanical design, both 
blades or poles do not always work together, and the position 
of the operating lever is therefore not always a guide to the 
actual position of the switch. . 

However, there are points in favour of both quick-make and 
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slow-make switches, and from the correspondence which has 
followed, it would appear that there are quite a number of 
manufacturers offering excellent switches of both designs. 
Cc. W. Denny. 
London, 8.W., March 20th, 1922. 





Technical Workers’ Salaries. 


I notice in this week’s ‘‘Personal Column’”’ of the ELECTRICAL 
Review that a borough electrical engineer is complaining 
that his present salary is only 24 per cent. in excess of his 
pre-war salary. If his case is considered hard, what might 
be said of a senior technical assistant employed by a great 
Institution very closely (need it be specified how closely?) 
allied to the electrical industry, who is in receipt of a salary 
which is only 8 per cent. above the pre-war rate; the last 
occasion that an increase was conceded having been some- 
where in the early days of the war? 

Yet this is a fact. 


March 14th, 1922. 


The Walkerburn Hydro-Electric Scheme. 


The question of storing water power has engaged the at- 
tention of water power engineers for some time, and your 
description of the above plant has no doubt been read 
with much interest, though to many of your readers the 
question has no doubt arisen—‘‘ Was it worth while? ”’ and it 
is this very question I will try to examine on the basis of 
the figures you bave produced in your article. I fear, how- 
ever, that if this installation is taken as a fair sample of what 
might occur elsewhere, many of your readers may consider, 
and rightly so, the capital outlay out of all proportion to the 
results obtained. 

There are three methods by which hydro-electric power 
can be stored, viz., mechanical, electrical, and calorific or heat 
storage. Probably the mechanical method is the most effi- 


Assoc. Memb. 


cient and yields the best results, provided they can be arrived . 


at without undue capital outlay. The capital outlay is stated 
to be in the neighbourhood of £100,000 including the «'ectri- 
fication of the mills, whilst a gross horse power of 450 is 
obtained. From reliable figures I have before me, the elec- 
trification of the mills to absorb the 450 h.p. should not have 
exceeded, say, £10,000, and we therefore arrive at a capital 
outlay of £90,000 on this hydro-electric plant, which works 
out at about £200 per h.p. This figure is excessively high 
and cannot be economically justified in a country where 
coal is comparatively cheap, and probably more economical 
results would have been obtained by the installation of a 
Tnesel or a superheated steam-engine plant. 

have also examined the financial aspect of electrical 
storage, and find that the probable cost of accumulators to 
absorb 230 h.p. would not have exceeded £15,000, so I frankly 
confess I do not see how on the basis of the figures available, 
the water-power storage scheme in this case could have been 
justified on a commercial basis. Even the estimated saving 
of £10,000 a year barely covers interest on capital and depre- 
ciation, and leaves nothing for redemption. Had a public 
supply been available, an outlay of £5.000 a year would 
easily have purchased all the power required. 

As a contractor of water-power plants of over 20 years’ 
standing. I am glad to see the interest roused on all questions 
of hydraulic power plants, but I submit with all due deference 
that if the development of water power is to follow sane 
lines, it is absolutely essential that the financial aspect is 
given very close consideration, as schemes not economically 
justifiable are bound to set back the development of water 
power in this country. I very mnch doubt whether schemes 
of this nature can be sound commercial propositions, when 
the capital outlay exceeds from £100 to £120 per horse power. 

T was reminded, when I read the description, of the famous 
remark, ‘‘ C’est magnifique, mais ce n’est pas la guerre.” 


James Gordon, A.M.I.M.E. 
London, March 15th, 1922. 





A High-resistance Fault. 


I have a three-core cable on a 3,000-volt a.c. circuit which 
| have found tests only 50,000 ohms between phases on all 
three cores, the test to earth being 20 megohms. I should be 
pleased if any reader would inform me how to find the exact 
spot where the fault is. 


March 13th, 1922. 


Review Reader. 


Charges for Services. 


I am pleased to note that my recent letter on the above 
charges has at least brought to light the fact that these are 
fairly general. However, I have yet to hear of the under- 
taking that makes its charges as steep as in this district, 
whether legal or otherwise. The lowest quotation yet received 
being £4 15s., for a single service, approximate length 2 yd., 
to supply to a shop requiring 2.5 A for lighting; the highest 
being £96 odd, for approximately 150 yd., so that Mr. Ashwell 
bas evidently been let off lightly. It is certainly time that 












some check was put on the exorbitant charges made by some 
supply undertakings. The suburban resident is naturally up- 
willing to pay for something that will never be his own. It 
is, therefore, a stumbling block to electrical progress. During 
the last six months we have had 34 orders for installations 
turned down owing to these charges and 70 owing to lack of 
enterprise on the part of a supply authority in refusing to 
lay short extensions. The only alternative for the progressive 
contractor is to mark time until those responsible arise from 
their slumbers. What hopes? 
Contractor. 


Private House Lighting at 25 Periods. 


I have read with interest Mr. T. R. Kernick’s letter of 
February 17th, also the article he refers to. I estimate there 
are over 40,000 pairs of eyes that are seeing to read, work, 
and play by 25-cycle lighting in South Wales (not counting 
those who walk on streets lit by the same type of illumina- 
tion), many of them for 18 years, and I have not noticed any 
abnormal effect upon their eyesight or their temperaments. | 
doubt if anyone sitting in a room illuminated by a gasfilled 
lamp in a semi-indirect fitting could tell the frequency of 
the supply. 

C. T. Allan, 
Assistant Manager, 
Cardiff, The South Wales Electrical Power 
March 15th, 1922. Distribution Co., Ltd. 








EXPORTS AND IMPORTS OF ELECTRICAL 
GOODS FOR FEBRUARY, 1922. 


Tue official returns of electrical export business for the month 
of Kebruary show a considerable tailing off in values, the total 
being £992,778, a decrease of £376,000 on the January tigures 
of £1,569,4(3. In comparing the figures, due allowance should 
be made for the tact that bebruary contained fewer 
days than the previous month. Nearly all the items of elec- 
trical exports show decreased values, the principal reductions 
occurring in electrical machinery (£245,0UU dec.), telegraph 
and telephone cable and material (£70,000 dec.), electrical 
goods and apparatus (£22,000 dec.), and insulated wire 
(£25,000 dec.). 

‘Yhe figures for electrical imports were £287,605, as compared 
with £105,581 for January, an addition of roughly £180,000; 
in electrical machinery imports an increase of £153,000 is re- 
corded, whilst a falling off occurred in the items for electrical 
goods and apparatus of £14,000; and in telegraph and tele- 
phone imports of £10,000. 

‘he re-export total of electrical goods and machinery, &c., 
at £25,245, was £10,000 up on the previous month, the figures 
for the glow lamps section showing an appreciation of £15,000, 
whilst reduced values were registered in other sections, prin- 
cipally in electrical goods and apparatus and telegraph and 
telephone cable and material. 


VaLug or ExecrricaL Exports aND ImMpoRTS FoR 
Fesruary, 1922. 


Exports. Imports. Re-exports. 
£ £ £ 

Electrical goods and apparatus 

(unenumerated) MS ... 100,356 36,561 2,659 
Insulated wire oe ... 155,909 8,273 
Glow lamps _... am ... 29,583 22,127 15,832 
Arc lamps and parts ... = 385 571 — 
Batteries and accumulators 24,999 3,365 — 
Meters and instruments ... 35,728 4,810 665 
Carbons 4 ei 2,363 2,486 576 


Electrical Machinery— 
Railway and tramway motors 15,178 -- 
Other motors and generators 177,240 - —_ 
Switchboards (not telegraph 
or telephone) a ... 24,389 ” -- 
Electrical machinery (un- 
enumerated) ... at ... 191,597 198,163 3,896 
Telegraph and Telephone Cable and Material— 
Telegraph and __ telephone 
wire and cable (not sub- 


marine) ay 34,234 2,600 = 
Submarine telegraph and 

telephone cable... : 61,085 — — 
Telegraph and telephone in- 

struments and apparatus 139,732 8,629 1,617 








£992,778 £987,605 £25,245 








Philips’ Glow-Lamp Works.—The directors of the N. V. 
Philips’ Gloeilampen Fabrieken propose to pay a dividend for 
1921 at the rate of 11 per cent. on the ordinary shares, and 
7 per cent. on the preference shares, these rates comparing 
with 31 per cent. and 11 per cent. respectively in the pre- 
ceding year. 
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NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


Compiled expressly for this journal by lfessrs. Serton-Jongs, O'’DsLL AnD 
Stsenens, Okarctered Patent Agents, 285, High Holborn, London, W.C. 1 


1922. 


6,306. ** Spark plugs." 1. E. Rofe and S. le F, Varvel. March 3rd. 
6,308. “ Sparking plug.”” F. H. Harley. March 3rd. 
6,323. ‘* Electrical instruments in vacuo.’" M. A. Codd. March 3rd. 
6,329. ‘* Governing mechanism for multiple motor power plants.’’ Metro- 
politan- Vickers Electrical ©o., Ltd. March 3rd. (United States, March 3rd, 
1921.) 
6,330. “Cubicles for enclosed electric switchgear. 
oe Co., Ltd., and E. EK. I, Pilcher and A 
32. “ Electric hoisting device." B. Bomborn. 
aaa “ High-frequency therapeutic 
J. R. Quain. March 3rd. 
6,358. “ Electric light fittings, &c.’’ T. Cracknell. 
6,363. “* Dynamo-electric machines.” Sir C. A 
March 3rd. 
6,372. ‘* Arrangement for increasing speed of telegraphing over long lines.’’ 
K. Kupfmuller and K. W. Wagner. March 3rd. (Germany, March 4th, 1921.) 
‘ * Increasing speed of signalling.”” A. E O’dell (C. Lorenz Akt. Ges.) 
ard. 
“ Electro magnets 
Electric Co.) March 3rd. 
6,381. * Electric arc welding apparatus.” 
Led. (General Electric Co.) March 3rd. 
6,392. “ Head-lights for motor-cars, &c.”" J. Ward. 
6,423. “‘ Systems of wireless telegraphy 
Clarke. March 4th. 
6,436. ‘“* Electrical hot-air stove." G. Comboni. March 4th. 
6,437. “* Locking devices for electric incandescent lamps, &c."" R. R. Bury 
and J. Stone & Co,, Ltd. March 4th 
6,453.“ Device for testing sparking plugs and ignition systems of internal- 
combustion engines.” J. J. Elias. March 4th. 


” 


Metropolitan-Vickers 
: Scanes. March 3rd. 
‘March 3rd. 


applicators.” R. A. S. Paget and 


March 3rd. 
Parsons and J. Rosen. 


British Thomson-Houston Co., Ltd. (General 
British Thomson-Houston Co., 
(United States, July 27th, 1921.) 
March 4th. 


and telephony.”” G. T. Smith 


6,465. ‘* Radio-antenna systems."’ Ges. fur Drahtlose Telegraphie. March” 


4th. (Germany, March 5th, 1921.) 

6,474. ‘* Motor-vehicle lamps."’ B. W. Harcourt. March 4th. 

6,495. ‘ Apparatus for testing electrical apparatus and installations.” G. C. 
Lang. March 6th. 

6,518. ‘* Telephone systems." W. Miller. March 6th. 
4th, 1921.) 

6,521. “* Electric reading lamps, &c."" J. Watson. March 6th. 

6,536. ‘* Telephone instrument apparatus and attachments.” H. D. Pyne. 
March 6th 

6,554. “* Incandescent electric lamps."" A. C. Hyde. March 6th. 

6,561. “ Electrical burglar alarm systems, %c.”" J. F. Broom. March 6th. 
6,574. “ Generation of high-frequency electric oscillations.” E. W. B. Gill, 
Marconi's Wireless Telegraph Co., Ltd., and J. H. Morrell. March 6th. 

6,575. ‘* Manufacture of electrical conductors."” R. B. Ransford (Smith). 
March 6th. 

6,580. ‘* Signalling apparatus for road vehicles and aeroplanes Arrota 
Electrical and Motor Accessories Co., Ltd., and H. Masterman. March 6th. 
6,582. “ Automatic voltage-regulators.”. C. H. Klyne. March 6th. 

“Cable telegraphy.” S. G. Brown. March 6th. 
* Oil-filled electrical devices."’ British Thomson-Houston Co., Ltd. 

(General Electric Co.). March 6th. 

6,598. ‘* Method of shortening duration of telegraph signals on long lines.’ 
K. Kiipfmiiller and K. W. Wagner. March 6th. Germany, March 7th, 1921.) 
6,608. ‘‘ Apparatus for electrical ringing of bells.” H: Marliere. March 
Gtk. (Belgium, March 7th, 1921.) 

6,622. ‘* Galvanic batteries.” L. Fuller and Fuller’s United Electric Works, 
Led. ~ March 7th. 

.633. ‘ Anti-vibration fitting for electric light.” A. Fortescue. March 7th 
6,637. “ Induction motors.” T, F. Wall. March 7th. 

6,651. “ Electric switches.” A L. Davis. March 7th. 

6,685. “* Driving-means for car-lighting dynamos."” R. L. Wood. March 
7 te 

6,709. “ Electric switches.’ D. Tiniot. March 7th. 

6,713. “* Electric contact-makers for steering-wheels of motor-vehicles.” 
Eural ui. Ltd., and H. J. Waller. March 7th. 

6,715. “ Means for obtaining polar diagram of alternating electromotive 
force or current." J. T. M. Morris and F. R. F. Ramsay. March 7th. 
6,717. ‘* Electro-magnetic compasses.’ T. N. Whitehead. March 7th 
6,723. “* Induction motors” W. F. Higgs. March 7th. 

6,724. “ Mine signalling apparatus."” W. H. Cooper. March 7th 

6,732. “Tag blocks terminal strips, &c.’’ Automatic Telephone Manufac- 
turing Co., Ltd., and S. R. Smith. Maren 7th. 

6,734. “Controllers for electrically-operated cranes, hoists, &c.” N. G 
Langrish and Metropolitan-Vickers Electrical Co., Ltd. March 7th. 

6,736. ‘* Electric drilling machines.”” C. H. Vidal. March 7th. 

6,74. “ Wireless telegraphic and telephonic receiving instruments.” H. P 
R Rees. , March 7th. 

6,741. “* Holders for electric incandescent lamps.”” A. Piischel. March 7th. 
6,747. “* Apparatus for 1e-magnetising magneto magnets and recharging 
secondary batteries."" D. Forrest. March 7th 

6,755. “* Regulating devices for electric installations.” Etablissements Dx 
Dion-Bouton Soc. Anon. March 7th. (France, April 14th, 1921.) 

6,758. “* Rotors.” A. Flettner. March 7th (Germany, March 9th, 1921.) 
6,793. “ Electric resistance welding." R. F. Woodburn. March 8th. 

6,821. “ Electrically-propelled vehicles.” L. B. Hewitt and Metropolitan 
Electric Tramways, Ltd. March 8th. 

6,822. “* Electrical starting-mechanism for fluid-pressure engines.” J. A. 
Cote, Humber, Ltd., and L. J. Shorter. March 8th. 

6,827. ‘* Waterproof electric blasting cap."”” A. L. Oliver. March 8th. 
“* Magneto detectors and astatic and directional magnetic compasses.” 
it. Beattie. March 8th. 

6,849. ‘* Producing electro-anzsthetic current for treatment of 
diseases.” R. Araya. March 8th. 
_ 6,854. “Control of dynamo-electric machines.” A. S. Cachemaille (West- 
inghouse Electric and Manufacturing Co.). March 8th. 

856. ‘“* Methods of making silica or quartz glass.” 
Houston Co., Ltd. (General Electric Co.). March 8th. 

6,857. “* Electricity meters.” R. Amberton. March 8th. 

6,858. “ Electrical testing apparatus."” R. Amberton and R. H. Barbour 
March 8th. 

6,862. ‘* Means for converting a direct or unidirectional electric current into 
a high- frequency alternating current.’ . d*Aigneaux. March 8th. 

6,867. “ Electric ignition systems.” J. Higginson. March 8th. 

6,898. ** Automatic telephone systems.” Relay Automatic Telephone Co., 
it. and . 3 C. Rousseau. March 8th. 

6,905. “* Telephone systems." Automatic Telephone Manufacturing Co., Ltd 
March 8th. (United States, February 20th.) , 1 
—" “ Electric machines for heating rivets, &c.” W. J. Readett. 

6,919. ** Electric switches." W. Preston, H. S. Rogers, and W. Walker. 


(Germany, March 


nervous 


British Thomson- 


March 


“ Sparking-plug terminals." E. Martin. March 9th. 
=n pe ap lighting + oreo R. M. Beard. March 9th. 
- “* Lead connectors for als terminals.” I f 
a ina J. Morgan and A. Morgan. 


6,993. ‘‘ Ignition in internalcombustion engines.”” S. J. Frost. March 9th. 

6,994. “* Electric switches."’ British Thomson-Houston Co., Ltd. (General 
Electric Co.). March 9th. 

6,998.“ Electric talking-machines, &c.”” J. H. Nicholson. March 9th. 

7,001. ‘* Wireless masts."" C. J. Aston and A. G. T. Cusins. March 9th. 

7,008. ‘‘ Synchronous motor for electric drive of clockworks.” R. Michi 
March 9th. 

7,041. “ Electrical shop sign.” H. L. Moisselle. 

7,047. ‘* Leading-in wires for electric incandescent lamps. 
Coles. March 10th. 

7,048. ‘“ Joints of high-tension electric cables."". A. M. Taylor. March 10th. 

7,105. ** Current-collecting apparatus for electric railways and tramways.’” 
A. A. Bull. March 10th 

7,106. ‘‘ Current-collecting apparatus for electric railways and tramways.” 
C W. Kay. March 10th. 

. “ Current-collecting apparatus for electric 

C. W. Kay. March 10th 

7,121. ** Ventilating or cooling electrical machines.”” K. Baumann, Metro- 
politan-Vickers Electrical Co., Ltd. March 10th. 

7,125. ‘ Protective arrangements for alternating-current electric circuits.” 
R. W. Biles and A. Reyrolle & Co., Ltd. March 10th. 

7,126. “ Electric switch-fuses.’’ Electrical Improvements, Ltd., 
Gregory. March 10th. 

7,142. ‘* Element for storage-battery cells."” E. Vare 
gium, March 10th, 1921.) 


March 10th. 
" S. O. Cowper- 


railways and tramways.” 


and R. W. 
March 10th. (Be!l- 





———— 





PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1920. 


23,536. ‘* Magnetic blow-out devices.” A, West & Co., Ltd., and V. Breeze 
May llth, 1921. (175,663.) 
24,836. “ Electric arc welding systems.”” Wilson Welder and Metals Co 
ey 18th, 1920. (159, 488.) 
“* Spark-plug connections. R. McGreevy. September 2nd, 1920 


“° Electrolytic cells.’ J. Harris and J. R. Rose. September 13th, 

28,906. 
ing radio-signals.’ C. S. Agate and P. W. 
(175,679.) 

29,128. ‘‘ Apparatus for maintaining a gas electrede in operative condition 
F. P. Habicht. October 14th, 1919. (152,364) 

31,943. ‘* Means for generating and transmitting electric currents to electric 
reciprocating hammers and the like.” H. Fairbrother (Electric Tool Manu- 
facturirs: Co., Inc.). November llth, 1920. (175,714.) 

32,02. “Electric light installations for alternating current.”” Naamlooze 
Ventootschap Philips’ “Gloeilampenfabrieke n. December 5th, 1919. (155,238. ) 

$2,238. ‘* Magneto-electric generators for signalling purposes.” S, G. Frost 
November 15th, 1920. (175,720.) 

32, 537. “ Train-control systems." 

. E. Hudd, and A. F. Bound. 
“Electric cooking apparatus.”” E. Kuhlo. 


“ Me: ins for controlling electric currents and for detecting or record- 
Willans. October 12th, 1920 


Automatic Telephone Manufacturing Co 
November 18th, 1920. (175,733.) 
November 20th, 1919 


. “Construction of high-tension electric cables.” W. T. Henley’s 
Telegraph Works Co., Ltd., P. Dunsheath, and C. Grover. November 20th 
1920. (175,753.) 

32,936. ‘* Electrical switches.’’ H. Garde. 
33,056. ‘* Wireless transmission of signals.” 
August 27th, 1917. (154,530.) 
33,060. ‘* Method of and apparatus for locating ore bodies by electrical 
means.”’ E. C. Hanson. May 7th, 1919. (154,534.) 
33,061. ‘* Electro-therapeutic apparatus.”’ E. C. 
(154,535.) ¥ 
“‘ Electric lighting, heating, and power installations.” H. J. Read 
. Branson. November 23rd. 1920. (175,760.) 
** Means for recording telephone calls." A. W. Wood. 
. (Cognate application 3,699/21.) (175,763.) 
33,829. ‘ Hydrophones.” F. L. Hopwood. November 30th, 1929. (175,783 
33.830. ‘* Directional hydrophones.” F. L. Hopwood. November 30th, 1920. 
(175,784.) 
33,965. ‘“ Electrical transformers.” 
(Westinghouse Electric and Manufacturing Co 


November 22nd, 1920. (175,716 
Title Insurance and Trust Co 


Hanson. July 12th, 1919 


November 


Metropolitan- % ickers Electrical Co., Ltd 
December Ist, 1920. 


: . “ Electric hoists, lifts, inclined railways, and the like.” 
Otis, Ltd. (Otis Elevator Co.). December 2nd, 1920. (175,793.) 

34,157. “‘ Means for locking and unlocking electric switch plugs." J. H 

December 3rd, 1920. (175.794.) 
254. “* Automatic couplings for railway, tramway, and similar vehicles.” 
McColl. December 3rd, 1920. (175, 799.) 

34,574. ‘“‘ System of control from a distance for regulating devices of electric 
vehicles.”” Maschinenfabrik Oecerlikon. December 30th, 1919. (156,089.) 

34,804. “ Electric motor control.” British Thomson-Houston Ce., Ltd 
(General Electric Co.). December 9th, 1920. (175.815.) 

35,093. ‘‘ Automatic locking-devices for A brakes used on 
tramway, railway, and like vehicles.” S. Thomas. December 13th, 1920. 
(175,823). 

35,213. ‘‘ Means for jointing submarine electric cables.” W. T. Henley's 
Telegraph Works Co., Ltd., and E. E. Judge. December 14th, 1920. (175,826.) 

36,448. “Jointing of armoured electric cables.” British Insulated and 
Helsby Cables, Ltd., and R. W. Blades. December 30th, 1920. (175,852.) . 

36,488. ‘“‘ Protective device for direct-current electric motors.”” C. E. Fair- 
burn. December 30th, 1920. (175,853.) 


Waygood- 


1921. 


2,791. ‘“ Electric motor-control systems.” T. January 2lst, 

1921. (175,877.) 

2,899. ‘* Electrical accumulators.”’ 

Jancary 22nd, 1921. (175,878.) 

3,010. ‘Systems of voltage regulation.” British Thomson-Houston Co., 
(General Electric Co.). January 24th, 1921. (175,879.) 

3,739. ‘* Means or apparatus for coupling electric cables and the like.” 
Andrew and F. H. Wilkinson. February Ist, 1921. (175.887.) 
5,393. ‘* Construction of electric accumulators.””’ G. W. Richards. 

16th, 1921. (175,896.) 

7,143. ““ Apparatus for treating gases with silent electric discharges.’ 
I. Szarvasy. February 15th, 1918. (159,843.) 

13,824. ‘‘ Apparatus for starting electric synchronous motors. 
Générale Electrique. October 6th, 1920. (169,953.) 

19,479. ** Teiephonographs and the like.” Telegraphon Ges. Aug. 2éth, 

(168,305.) 

21,017. “ Electrical circuit breakers.” 
Ltd. October 18th, 1920. (170.556.) 
33,354. ‘* Oil-break electric switch with resistance,” 
likon. December "Oth, 1920. (172,658.) 


Zweigbergk. 
Van Raden & Co., Ltd., and R. Rankin. 


February 


” 


Compagnie 


Metropolitan-Vickers Electrical Co., 


Maschinenfabrik Ocr- 


1922. 


2,008. Train-control systems and apparatus for use therewith.” Automatic 
A. E 


Telephone Manufacturing Co., Ltd., :. Hudd, end A. F. Bound November 
18th, 1920. (Divided application on 175,733.) (175,945.) 





bruary 


urges.’ 


hpagnie 


Qeth 








